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(54) POSITION-DETECTING METHOD. POSITION DETECTOR. AND AUGNER 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a position detecting 
method and a position detector, capable of stably detecting 
the position of each of substrates varying in shape, while 
preventing dust or the like from being produced, and to 
provide an aligner equipped with the position detector. 
SOLUTION: This position detector 1 is equipped with a 
detection system 2 for detecting end positions of a wafer- 
substrate W and a computing part 3 for determining the 
shape of the wafer-substrate W, based on the detection 
result of the system 2 and computing the center position of 
the water-substrate W by a computing procedure 
corresponding to the result of the determination. Even if the 
wafer-substrates W varying in shape exist together, the 
center position of each wafer-substrate W can be stably 
found. The system 2 Is equipped with an optical sensor 20 
made up of light-projecting parts 21 and light-receiving 
parts 22. and therefore the shape determination of the 
wafer- substrate W and the center position detection 
thereof can be performed in a noncontacting manner, thus 
preventing dust or the like from being produced. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The location detection approach characterized by detecting the edge location of the substrate 
which is a processing object, distinguishing the configuration of said substrate based on this detection 
result, and detecting the center position information on said substrate with the calculation procedure 
according to this distinction result. 

[Claim 2] The location detection approach characterized by detecting at least eight edge locations of said 
substrate in the location detection approach according to claim 1 . 

[Claim 3] The location detection approach characterized by detecting the edge location of eight points 
by making this photo sensor and said substrate displaced relatively, and passing said substrate between 
said floodlighting sections and said light sensing portions while arranging the photo sensor which 
consists of the floodlighting section and a light sensing portion at intervals of predetermined to four 
places in the location detection approach according to claim 2. 

[Claim 4] The location detection approach characterized by to make said photo sensor and said substrate 
again displaced relatively, and to detect the edge location of this substrate after judging whether there 
are three points of the arbitration which adjoins each other among said edge locations of eight points on 
a straight line in the location detection approach according to claim 3, and rotating said substrate so that 
said slope of a line may serve as a predetermined include angle to the direction of said relative 
displacement in being. 

[Claim 5] The location detection approach characterized by asking for the include angle which draws the 
straight line which passes along two points for every group, respectively fi-om 2 sets of the arbitration 
which makes 1 set two points of the arbitration which adjoins each other among said edge locations of 
eight points, and adjoins each other in the location detection approach according to claim 3, and two 
straight lines make, and distinguishing that said substrates are either a square shape substrate and a 
round shape substrate based on this include angle. 

[Claim 6] The location detection approach characterized by finding each die length of said two straight 
lines using the point of arbitration, asking for the middle point location of the base which uses this 
include angle as a vertical angle firom the triangle based on this two straight lines and include angle, and 
making this middle point location into the center position of a square shape substrate in the location 
detection approach according to claim 5 when said substrate is distinguished firom a square shape 
substrate fi-om said include angle. 

[Claim 7] The location detection approach characterized by asking for the center position of a circle 
fi-om three points of arbitration among said eight points, and making this center position into the center 
position of a round shape substrate in the location detection approach according to claim 5 when said 
substrate is distinguished from a round shape substrate from said include angle. 

[Claim 8] The location detection approach characterized by detecting the edge location of this substrate 
by said sensor, rotating this substrate focusing on the predetermined point in a substrate in the location 
detection approach according to claim 1 while arranging a sensor corresponding to the edge location of 
said substrate. 
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[Claim 9] The location detection approach characterized by for this substrate to distinguish from a 
round-shape substrate when there is a break point which judges whether there is any break point from 
the line which detects the edge location of this substrate and is expressed with said sensor in the system 
of coordinates of the rotation of said substrate and said edge location, and is equivalent to the comer of a 
square shape substrate and this substrate does not exist with a square shape substrate in the location 
detection approach according to claim 8, rotating said substrate. 

[Claim 10] The location detection approach characterized by asking for each location of four break 
points in substrate system of coordinates, and computing the center position of said square shape 
substrate from the location of three places of arbitration among these four places in the location 
detection approach according to claim 9 when said substrate is distinguished from a square shape 
substrate. 

[Claim 1 1] The location detection approach characterized by computing the center position of the circle 
which passes along the location which is three places of said arbitration in the location detection 
approach according to claim 10 when the configuration of said square shape substrate is a square or a 
rectangle, and making this into the center position of said square shape substrate. 
[Claim 12] The location detection approach characterized by forming a triangle using the location which 
is three places of said arbitration, specifying what corresponds to the diagonal line in said parallelogram 
among the sides of this triangle, and making the middle point of this side into the center position of said 
square shape substrate in the location detection approach according to claim 10 when the configuration 
of said square shape substrate is a parallelogram. 

[Claim 13] The location detection approach characterized by asking for each location in substrate system 
of coordinates in said line about three places of arbitration at least, computing the center position of the 
circle passing through this location of three places, and making this into the center position of said round 
shape substrate in the location detection approach according to claim 9 when said substrate is 
distinguished from a round shape substrate. 

[Claim 14] Location detection equipment characterized by having the detection system which detects the 
edge location of the substrate which is a processing object, and the location calculation system which 
computes the center position of said substrate with the calculation procedure according to this 
distinction result while distinguishing the configuration of said substrate based on the detection result of 
this detection system. 

[Claim 15] It is location detection equipment characterized by having the photo sensor which consists of 
two or more floodlighting sections and light sensing portions which have been arranged at intervals of 
predetermined in the direction which crosses to the migration direction of this substrate while said 
detection system is displaced relatively to said substrate in location detection equipment according to 
claim 14. 

[Claim 16] Location detection equipment characterized by having the slewing gear made to rotate said 
substrate in location detection equipment according to claim 15 so that it may become a predetermined 
include angle to the direction of said relative displacement. 

[Claim 17] It is location detection equipment characterized by having the slewing gear made to rotate 
the predetermined point in this substrate for said substrate as a core in location detection equipment 
according to claim 14, and equipping said detection system with the sensor arranged corresponding to 
the edge location of the substrate which rotates with said slewing gear. 

[Claim 1 8] In the aligner which carries out imprint exposure of the image of the pattern of a mask on the 
substrate conveyed to the exposure stage The location detection equipment which detects the center 
position of this substrate for carrying out alignment in the middle of conveyance of said substrate to said 
exposure stage is installed. This location detection equipment The aligner characterized by having the 
detection system which detects the edge location of said substrate, and the location calculation system 
which computes the center position of said substrate with the calculation procedure according to this 
distinction result while distinguishing the configuration of said substrate based on the detection result of 
this detection system. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the location detection approach of asking for the 
location of a substrate in for example, liquid crystal display device manufacture or semiconductor device 
manufacture and location detection equipment, and the aligner that used this for the list. 
[0002] 

[Description of the Prior Art] At the lithography process for manufacturing a liquid crystal display 
panel, a plasma display panel, etc. in recent years, many lithography systems which connected the 
developer (developer) which develops negatives to the substrate with which an aligner, other substrate 
processors (coater), for example, the coater which applies sensitization agents, such as a resist, to a 
substrate, and a sensitization agent were applied from the request of the full automation accompanying 
enlargement of substrates, such as a glass substrate, with in-line one are used. 

[0003] This kind of lithography system has the composition of having prepared the body of an aligner, 
the substrate transport device, and the delivery port in the receipt equipment (chamber) of an aligner, 
and having prepared the coater developer body and the substrate transport device in the chamber of the 
coater developer having the both sides of a sensitization agent application function and a development 
function. The substrate with which processing predetermined by the coater developer was performed is 
conveyed through opening prepared in both chambers by the substrate transport device in the delivery 
port in an aligner, is conveyed further to the body of an aligner, and exposure processing is performed to 
it. On the other hand, the substrate which finishcMi exposure processing is again conveyed by the coater 
developer by the above and the reverse order, predetermined processing is performed, or is taken out 
from an aligner and sent to an inspection process etc. 

[0004] By the way, there are some in which a plane view configuration has various configurations, such 
as a thing of a roimd shape or a square shape (4 square shape molds), in such a substrate. For example, 
as a square shape substrate, the glass substrate for liquid crystal displays and the substrate for the thin 
film magnetic heads are mentioned, and a wafer substrate etc. is mentioned as a round shape substrate. 
Alignment (PURIARAIMENTO) to this exposure stage is given to it while such a substrate being 
conveyed to the exposure stage of the body of an aligner. 
[0005] 

[Problem(s) to be Solved by the Invention] It faced performing this alignment, and in the former, 
alignment to a square shape substrate is performed by stopping across the sides which coimter among 
four sides by a pin etc., and, on the other hand, alignment to a round shape substrate was performed by 
carrying out sensing of the periphery section by non-contact using a sensor. Thus, since the approach of 
alignment changes with configurations of a substrate, when it is intermingled and processes a square 
shape substrate and a round shape substrate, since it is precision stability to perform alignment 
according to an individual according to a different alignment device, it is advantageous, but while 
needing many sensors and members etc. causes enlargement of equipment, and the rise of cost, working 
efficiency falls. 
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[0006] Furthermore, in the approach of the aUgnment of the above square shape substrates, there was a 
problem that dust may generate that the affixes (resist etc.) of a substrate disperse by contact at a 
substrate and a pin etc. 

[0007] This invention aims at offering the aUgner equipped with the location detection approach that 
location detection stabilized preventing generating of dust etc. can be performed and location detection 
equipment, and this location detection equipment, to the substrate which has a configuration which was 
made in view of such a situation and is different. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
configuration of the following matched with drawing 1 shown in the gestalt of operation - drawing 14 is 
used for this invention. The location detection approach of this invention detects the edge location (PI- 
PS) of the substrate (W) which is a processing object, distinguishes the configuration of a substrate (W) 
based on this detection result, and is characterized by detecting the center position information (O) on a 
substrate (W) with the calculation procedure according to this distinction result. 

[0009] According to this invention, after distinguishing the configuration of a substrate (W), even if it is 
the case where the substrate (W) which has a different configuration by asking for the center position 
(O) of this substrate (W) is intermingled, it is stabilized and can ask for the center position (O) of each 
substrate (W). 

[0010] In this case, although distinction of a configuration is performed based on the detection result of 
the edge location (P1-P8) of a substrate (W), the stable configuration can be distinguished by detecting 
at least eight points of this edge location (P1-P8). 

[001 1] While arranging the photo sensor (20) which consists of the floodlighting section (21) and a light 
sensing portion (22) at intervals of predetermined (HI, H2) to four places, this photo sensor (20) and 
substrate (W) are made displaced relatively in detection of this edge location (P1-P8) of eight points, 
and it is carried out to it by passing a substrate (W) between the floodlighting section (21) and a light 
sensing portion (22). Thus, since detection of an edge location is performed by non-contact, generating 
of dust etc. can be prevented. 

[0012] It judges whether there are three points of the arbitration which adjoins each other among the 
edge locations (P1-P8) of eight points on a straight line. After rotating a substrate (W) so that a slope of 
a line may serve as a predetemiined include angle to the direction of relative displacement in being By 
making a photo sensor (20) and a substrate (W) again displaced relatively, and detecting the edge 
location (P1-P8) of this substrate (W), it is stabilized and can ask for the center position (O) of a 
substrate (W). Namely, that there are three points of adjacent arbitration on a straight line By making a 
photo sensor (20) and a substrate (W) again displaced relatively, since a substrate (W) is a square shape 
substrate and predetermined include-angle rotation of the substrate (W) of this square shape is carried 
out By four photo sensors, the edge location (P1-P8) of eight points of a square shape substrate (W) can 
be detected, and it can ask for the center position (O) of a square shape substrate (W) from this. 
[0013] That distinction whose substrates (W) are any of a square shape substrate and a round shape 
substrate can ask for the include angle which draws the straight line which passes along two points for 
every group, respectively from 2 sets of the arbitration which makes 1 set two points of the arbitration 
which adjoins each other among the edge locations (P1-P8) of eight points, and adjoins each other, and 
two straight lines make, and can be performed based on this include angle. 

[0014] And when a substrate (W) is distinguished from a square shape substrate from said include angle, 
each die length of two straight lines can be found using the point of arbitration, it can ask for the middle 
point location of the base which uses this include angle as a vertical angle from the triangle based on this 
two straight lines and include angle, and this middle point location can be made into the center position 
(O) of a square shape substrate. An error can be lessened by calculating two or more combination, for 
example, averaging at this time. 

[0015] On the other hand, when a substrate (W) is distinguished from a round shape substrate from said 
include angle, it can ask for the center position of a circle from three points of arbitration among said 
eight points, and this center position can be made into the center position (O) of a roimd shape substrate. 
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[0016] There is also an approach a sensor (13) detects the edge location of this substrate (W) rotating 
this substrate (W) focusing on the predetermined point (D) in a substrate (W), while arranging a sensor 
(13) as the detection approach of the edge location of a substrate (W) corresponding to the edge location 
of a substrate (W). 

[0017] In this case, a sensor (13) detects the edge location of this substrate (W), rotating a substrate (W). 
It judges whether tfiere is any break point (dl -d4) from the line (T) with which it is expressed in the 
system of coordinates of the rotation of a substrate (W), and an edge location, and when there is a break 
point equivalent to the comer of a square shape substrate and this substrate (W) does not exist with a 
square shape substrate, this substrate (W) distinguishes from a round shape substrate. 
[0018] And when a substrate (W) is distinguished from a square shape substrate, it asks for each location 
of four break points (dl-d4) in substrate system of coordinates, and the center position (O) of a square 
shape substrate is computed from the location of three places of arbitration among these four places. 
[0019] At this time, when the configuration of a square shape substrate is a square or a rectangle, the 
center position of the circle passing through the location of three places of arbitration can be computed, 
and this can be made into the center position (O) of a square shape substrate (W). 
[0020] Furthermore, when the configuration of a square shape substrate is a parallelogram, a triangle can 
be formed using the location of three places of arbitration, what corresponds the side in a parallelogram 
among the sides of this triangle can be specified, and the middle point of this diagonal line can be made 
into the center position (O) of a square shape substrate (W). 

[0021] On the other hand, when a substrate (W) is distinguished from a round shape substrate, it can ask 
for each location in substrate system of coordinates in a line (T) about three places of arbitration at least, 
the center position of the circle passing through this location of three places can be computed, and this 
can be made into the center position (O) of a round shape substrate. 

[0022] The location detection equipment (1) of this invention is characterized by to have the detection 
system (2) which detects the edge location of the substrate (W) which is a processing object, and the 
location calculation system (3) which computes the center position (O) of a substrate (W) with the 
calculation procedxire according to this distinction result while distinguishing the configuration of a 
substrate (W) based on the detection result of this detection system (2). 

[0023] According to this invention, after a detection system (2) detects the edge location of a substrate 
(W) and distinguishing the configuration of a substrate (W) by the location calculation system (3) based 
on this detection result, even if it is the case where the substrate (W) which has a different configuration 
by asking for a center position (O) is intermingled, it is stabilized and can ask for the center position (O) 
of each substrate (W). 

[0024] Since a detection system (2) is equipped with the photo sensor (20) which consists of two or 
more floodlighting sections (21) and light sensing portions (22) which have been arranged at intervals of 
predetermined (HI, H2) in the direction which crosses to the migration direction of this substrate (W) 
while it is displaced relatively to a substrate (W), it can perform distinction of the configuration of a 
substrate (W), and detection of a center position (O) by non-contact. Therefore, generating of dust etc. is 
prevented. 

[0025] Distinction of the configuration which could make the substrate (W) displaced relatively at an 
include angle, and was stabilized [ substrate ] in arbitration to the photo sensor (20), and detection of a 
center position (O) can be performed by having the slewing gear (4) made to rotate a substrate (W) so 
that it may become a predetermined include angle to the direction of said relative displacement. 
[0026] A detection system (2) can detect an edge location by the sensor (13) by considering as a 
configuration equipped with the sensor (13) arranged corresponding to the edge location of the substrate 
(W) which rotates with a slewing gear (1 1) by having the slewing gear (11) made to rotate the 
predetermined point (D) in this substrate (W) for a substrate (W) as a core, rotating a substrate (W). 
[0027] In the aligner (A) which carries out imprint exposure of tfie image of the pattem of a mask (M) 
on the substrate (W) with which the aligner (A) of this invention was conveyed to the exposure stage 
(130) The location detection equipment (1) which detects the center position (O) of this substrate (W) 
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for carrying out alignment in the middle of conveyance of a substrate (W) to an exposure stage (130) is 
installed. The detection system in which this location detection equipment (1) detects the edge location 
of a substrate (W) (2), While distinguishing the configuration of a substrate (W) based on the detection 
result of this detection system (2), it is characterized by having the location calculation system (3) which 
computes the center position (O) of a substrate (W) with the calculation procedure according to this 
distinction result. 

[0028] According to this invention, since the center position (O) of a substrate (W) is called for after it 
has a configuration distinguished by location detection equipment (1), even if it is the case where the 
substrate (W) which has a different configuration is intermingled, the center position (O) of each 
substrate (W) is stabilized, and is called for. Therefore, since it is stabilized and alignment of a substrate 
(W) to an exposure stage (130) can be performed, exposure processing is performed with a sufficient 
precision. 
[0029] 

[Embodiment of the Invention] Hereafter, an aligner is explained to the location detection approach by 1 
operation gestalt of this invention and location detection equipment, and a list with reference to a 
drawing. Drawin g 1 is the block diagram showing 1 operation gestalt of the aligner A equipped with the 
location detection equipment of this invention. Moreover, drawing 2 is the block diagram showing 
location detection equipment, and drawing 3 is drawing showing a slewing gear. Furthermore, drawing 4 
is the block diagram showing the body of an aligner. 

[0030] Aligner A is equipped with the location detection equipment 1 which detects the body 100 of an 
aligner, the transport device 200 which conveys Substrate W, and the center position of this substrate W 
for carrying out alignment in the middle of conveyance of the substrate W by this transport device 200 
to the exposure stage 130 of the body 100 of an aligner, and the control section 9 which carries out 
generalization control of these actuation in these drawings. And the body 100 of these aligners, a 
transport device 200, and location detection equipment 1 are held in the chamber 102. 
[0031] The coater developer 103 having the both sides of a sensitization agent application fimction and a 
development fimction adjoins Aligner A. This coater developer 103 is held in the chamber different 
firom the body of an aligner, before Substrate W is conveyed by Aligner A, sensitization agents, such as 
a resist, are applied by coater, and, on the other hand, the development of tiie substrate W which finished 
exposure processing is conveyed and carried out to the developer who develops negatives. And 
Substrate W is formed possible [ delivery ] through the delivery port 101 by the transport device 200 
prepared in transport-device [ in which between the coater developer 103 and Aligners A was 
established at the coater developer 103 side ], and Aligner A side. 

[0032] Processing of two or more kinds of substrates W which have a different configuration is possible 
for Aligner A, and the plane view configuration makes the processing object the substrate W of a round 
shape or a square shape (square mold) with this operation gestalt. As a square shape substrate, the glass 
substrate for liquid crystal displays, the glass substrate for plasma displays, or the substrate for the thin 
film magnetic heads is mentioned among such substrates W, and a wafer substrate, a glass substrate, etc. 
are mentioned as a round shape substrate. 

[0033] The transport device 200 is equipped with the guide section 202 and the slider 203 which are 
supported for the robot arm 201 and this robot arm 201, enabling fi"ee migration, and the robot arm 201 
is formed in the direction of Y movable among d rawin g 1 along with the guide section 202. This robot 
arm 201 is a robot arm of a multi-joint mold, and adsorption attaching part 201a for carrying out 
adsorption maintenance of the substrate W is prepared in a part for a point, by a drive and a halt of the 
connected vacuum pump, it adsorption-holds and it cancels Substrate W. 

[0034] A transport device 200 is formed in the joining segment of the coater developer 103 and Aligner 
A, and conveys Substrate W fi-om the ******** delivery port 101 to the exposure stage 130 of reception 
and the body 100 of an aligner. At this time, the robot arm 201 is formed fi-ee [ revolution ] on the basis 
of end face section 201b, and can convey to a position the substrate W currently held by adsorption 
attaching part 201a. And the robot arm 201 of a transport device 200 can convey the substrate W 
received from the coater developer 103 to the substrate stowage (carrier) 204 for containing Substrate W 
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in the middle of the conveyance. Therefore, the carrier 204 has contained two or more substrates W to 
which for example, spreading processing is finished and exposure processing should be performed. In 
addition, opening and a closing motion door are prepared in a part of chamber 102 located near the 
carrier 204, and you may make it contain the substrate W to which predetermined processing was 
beforehand performed from this opening at the carrier 204 by other transport devices or operators. Thus, 
a transport device 200 takes out the substrate W in a carrier 204, and is prepared that even the body 100 
of an aligner can be conveyed while being able to deliver Substrate W and being able to convey even the 
body 100 of an aligner from a port 101 . 

[0035] In the middle of conveyance to the exposure stage 130, while distinguishing the configuration of 
Substrate W, the location detection equipment 1 which detects the center position of this substrate W for 
carrying out alignment to the exposure stage 103 is formed. This location detection equipment 1 is 
formed independently with the conveyance way of a transport device 200, and Substrate W is supplied 
to location detection equipment 1 by actuation of the robot arm 201 . In conveyance to the exposure stage 
130 from the delivery port 101, location detection equipment 1 is surely passed, it delivers from the 
exposure stage 130, and location detection equipment 1 is not passed in conveyance to a port 101. 
[0036] This location detection equipment 1 is equipped with the detection system 2 which detects the 
edge location of Substrate W, and the location calculation system (calculation section) 3 which 
computes the center position of Substrate W with the calculation procedure according to this distinction 
result while distinguishing the configuration of Substrate W based on this detection result as shown in 
drawing 1 and drawing 2 . Moreover, the calculation section 3 has connected with a control section 9. At 
this time, the detection system 2 is displaced relatively to Substrate W. The detection system 2 is 
equipped with the photo sensor 20 equipped with two or more floodlighting sections 21 and light 
sensing portions 22 which have been arranged at intervals of [ H ] predetermined in the direction which 
crosses to the migration direction of Substrate W, the processing section 23 which processes the output 
signal of a photo sensor 20, the encoder 24 which generates a pulse according to the amoimt of 
telescopic motion of the robot arm 201, and the counter 25 which counts the encoder pulse outputted 
from an encoder 24. In this operation gestalt, although the robot arm 201 which was fixed to the body 
100 of an aligner and held Substrate W moves a detector 2 to a detector 2, this invention may be the 
configuration which is not limited to this but moves a detector 2 to the substrate W with which the 
location was fixed. 

[0037] A photo sensor 20 is formed so that it may correspond to the four floodlighting sections 21 and 
these floodlighting sections 21, and it consists of ******** light sensing portions 22. Between these 
four floodlighting sections (light sensing portion), it is set up so that spacing whose two spacing of both 
ends is two, HI and a core, may be set to H2. In this operation gestalt, it sets up, for example with 
HI =3 0mm and H2=50mm. And as shown in d rawin g 2 (b), adsorption attaching part 201a of the robot 
arm 201 has prepared between the floodlighting section 21 of a photo sensor 20, and light sensing 
portions 22 movable, and the substrate W held at adsorption attaching part 201a can pass through 
between the floodlighting section 21 and light sensing portions 22 with migration of the robot arm 201. 
In this case, the floodlighting light from the floodlighting section 21 and the migration direction of 
Substrate W are set up so that it may intersect perpendicularly. Moreover, the migration direction of the 
substrate W at this time is set up in the direction of -Y in drawing 1 . In addition, the migration direction 
of Substrate W can also be set up in the direction of +Y in drawin g 1 . 

[0038] The processing section 23 for processing the output signal of a light sensing portion 22 is 
connected to the photo sensor 20. This processing section 23 changes into a trigger signal the 
information about the edge location of the substrate W which passes a photo sensor 20. When Substrate 
W passes, it is shaded and the floodlighting light from the floodlighting section 21 is not received by the 
light sensing portion 22, but on the other hand, when Substrate W does not exist between the 
floodlighting section 21 and a light sensing portion 22, the floodlighting light from the floodlighting 
section 21 is received by the Ught sensing portion 22. Therefore, a light sensing portion 22 outputs a 
signal as shown in (gl) among drawing 2 (a). The processing section 23 changes the timing of change 
with the protection from light and light-receiving in the output signal of this light sensing portion 22 into 
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a trigger signal. Therefore, the signal outputted from the processing section 23 has eight trigger signals, 
as shown in (g2). That is, Substrate W has the edge location of eight points detected by passing a photo 
sensor 20. And this trigger signal is sent to the calculation section 3 through latch 26. 
[0039] The encoder 24 which generates the pulse according to the amount of telescopic motion of an 
arm is formed in the robot arm 201 which makes a photo sensor 20 pass Substrate W. Moreover, the 
counter 25 which counts the encoder pulse outputted from an encoder 24 is connected to the encoder 24, 
and tiie amount of telescopic motion of the robot arm 201 is recognized as counted value by counting an 
encoder pulse. The information about the location in this counted value, i.e., the migration direction of 
Substrate W, is sent to the calculation section 3 through latch 26. 

[0040] Moreover, the slewing gear 4 rotated so that it may become a predetermined include angle from 
the delivery port 101 or a carrier 204 to the direction where Substrate W moves the sense of the 
substrate W which passes through between the floodlighting section 21 and light sensing portions 22 to 
the downstream of location detection equipment 1 among the conveyance paths of the substrate W 
which faces to the body 100 of an aligner is formed. As this slewing gear 4 makes the include angle of 
arbitration rotate this substrate W in order to adjust the inclination to the migration direction of the 
substrate W supplied to location detection equipment 1, and it is shown in drawing 3 The table 42 
currently supported free [ rotation ] through the shaft 41 by the motor 40 for rotation. It has the encoder 
43 which is connected to the motor 40 for rotation and generates an encoder pulse according to the 
rotation of this motor 40 for rotation, and the counter 44 which covmts the encoder pulse outputted from 
this encoder 43. Furthermore, it has the tacometer generator 46 connected to the motor 45 for vertical 
movement and this motor 45 for vertical movement for moving a table 42 in the height direction. These 
are connected to the control section 9 through the D/A transducer 47, and a control section 9 gives 
rotation directions to the motor 40 for rotation through the D/A transducer 47, and rotates a table 42. 
Moreover, the rotation at this time is calculated by counting the encoder pxilse from the encoder 43 
directly linked with the motor 40 for rotation. 

[0041] The slewing gear 4 which it solves adsorption maintenance and installation of it is attained at the 
table 42 of a slewing gear 4 after the robot arm 201 makes a photo sensor 20 pass Substrate W, and held 
Substrate W After only the predetermined include angle according to the detection result in the optical 
sensor 20 rotates this substrate W horizontally, the sense to the passage direction of the substrate W 
which passes a photo sensor 20 again can be changed by making Substrate W hold on the robot arm 201 
again. In addition, the rotation to the migration direction of Substrate W can prepare a rolling 
mechanism in the substrate attaching part of the robot arm 201, and rotation actuation of this rolling 
mechanism can also perform it. 

[0042] A slider 203 passes Substrate W to the body 100 of a reception aligner from the robot arm 201, 
and is formed movable along with guide section 203a, and the substrate W to which location detection 
and alignment (PURIARAIMENTO) were given in location detection equipment 1 is formed in it 
possible [ conveyance ] to the exposure stage 130 of the body 100 of an aligner. Moreover, the substrate 
W to which exposure processing was performed in the body 100 of an aligner is received from the body 
100 of an aligner, and this slider 203 can also pass a transport device 200. The substrate W which 
finished exposure processing is again conveyed by the coater developer 103 by the transport device 200, 
or is taken out from Aligner A and sent to an inspection process etc. 

[0043] The body 100 of an aligner is equipped with the exposure stage 130 for holding the substrate W 
conveyed by the slider 203. The illumination-light study system 150 to which this body 100 of an 
aligner illuminates the flux of light from the light source 153 on the mask M held at the mask holder 111 
as shown in drawin g 4 , The blind section 140 which adjusts the area of the opening S which it is 
allotted [ opening ] in this illumination-light study system 150, and passes the illumination light EL for 
exposure (exposure light), and specifies the lighting range of the mask M by this exposure light EL, It 
has the projection optics 120 which projects the image of the pattern of the mask M illuminated with the 
exposure hght EL on Substrate W, the substrate holder 132 holding Substrate W, and the exposure stage 
130 which supports this substrate holder 132. 

[0044] The illumination-light study system 150 For example, the light source 153 of a mercury lamp etc. 
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and the ellipse mirror 154 which condenses the exposxire light injected from this light source 153, The 
input lens 155 which changes this condensed exposure light into the almost parallel flxix of light. The fly 
eye lens 156 by which the flux of light outputted from this input lens 155 carries out incidence, and 
forms much 2-dimensional light sources in a focal plane the backside (Mask M side). It has the 
condensing lens system which condenses the exposure light injected from these 2-dimensional light 
source, and illuminates Mask M with a imiform illuminance. 

[0045] the protection-from-light section to which the blind section 140 carries out the variation rate of 
the blades 145 A and 145B of the pair which forms the rectangle-like opening S by being combined in 
the field which is crooked in the shape of a flat surface of L characters, and intersects perpendicularly 
with the optical axis AX of the exposure light EL, and these blades 145 A and 145B in the field which 
intersects perpendicularly with an optical axis AX based on directions of a control section 9 — a 
variation rate — it has Equipments MSA and 143B. Near these movable blades 145A and 145B, the 
fixed blind 146 with which the opening configuration was fixed is arranged. The fixed blind 146 is the 
field diaphragm which surrounded rectangular opening by four knife edge, and the width of face of the 
vertical direction of the rectangle opening is prescribed by Blades 145 A and 145B. At this time, the 
magnitude of Opening S changes in connection with the variation rate of Blades 145 A and 145B, and 
Opening S sends the exposure light EL which made it pass among the exposure light EL by which 
incidence is carried out from the fly eye lens 156 to the Maine condensing lens 152 throu^ the 
reflective mirror 151. The exposure light EL specified by Opening S illuminates the specific region 
(pattern space) PA of the mask M held through the Maine condensing lens 152 at the mask holder 111 
with an almost uniform illuminance. Each [ these ] optical member and the blind section 140 are 
arranged by predetermined physical relationship, and the blind section 140 is arranged in the pattem side 
of Mask M, and the field [ **** ]. 

[0046] The mask holder 111 has the vacuum adsorption section 112 into four comer parts of that top 
face, and Mask M is held on the mask holder 111 through this vacuum adsorption section 112. This 
mask holder 111 has opening (illustration abbreviation) corresponding to pattem space PA which is the 
field in which the pattem on Mask M was formed, jogging of it has been attained with the non- 
illustrated drive in the direction of X, the direction of Y, and the direction (hand of cut of the 
circumference of the Z-axis) of theta, and it has composition which can position Mask M so that the core 
(mask pin center,large) of pattem space PA may pass along the optical axis AX of projection optics 120 
by this. 

[0047] The substrate stage 130 is equipped with the substrate table 131 which laid the substrate holder 
132, and the X-Y stage equipment 133 which supports this substrate table 131 movable in the two- 
dimensional direction of a X-Y flat sxirface. In this case, the optical axis AX of projection optics 120 is 
in agreement with the Z direction which intersects perpendicularly with a X-Y flat sxarface. That is, an 
X-Y flat surface is in the optical axis AX and orthogonality relation of projection optics 120. Vacuum 
adsorption of the substrate W conveyed by the substrate holder 132 on the substrate stage 130 is carried 
out by the substrate holder 132. 

[0048] The location of the XY direction of the substrate stage 130 is adjusted by the laser interferometer 
system. A detailed explanation of this installs X migration mirror 136X which becomes an edge by the 
side of -X of the substrate stage 130 (substrate table 131) from a plane mirror in the direction of Y. It is 
projected on the length measurement beam from X-axis laser-interferometer 137X almost at right angles 
to this X migration mirror 136X, that reflected light is received by the detector inside X-axis laser- 
interferometer 137X, and the location of X migration mirror 136X, i.e., X location of Substrate W, is 
detected on the basis of the location of the reference mirror inside X-axis laser-interferometer 137X. 
Similarly, although illustration is omitted, Y migration mirror which becomes an edge by the side of +Y 
of the substrate stage 1 30 from a plane mirror is installed in the direction of Y. And the location of Y 
migration mirror, i.e., Y location of Substrate W, is detected by the Y-axis laser interferometer like the 
above through this Y migration mirror. The positional information of the detection value of the laser 
interferometer of the X-axis and each Y-axis (measurement value), i.e., the XY direction of Substrate W, 
is sent to a control section 9. 
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[0049] On the other hand, the location of the Z direction of the substrate W arranged in the projection 
field of projection optics 120 is detected by the multipoint focus location detection system (not shown) 
which is one of the focal detection systems of an oblique incidence method. This detection value, i.e., 
the positional information of the Z direction of Substrate W, is sent to a control section 9. 
[0050] A control section 9 acting as the monitor of the positional information of the XY direction of the 
substrate W obtained by the laser interference system and the multipoint focus location detection 
system, and a Z direction So that X-Y stage equipment 133 and the substrate table 131 may be driven 
through the substrate stage driving gear 121 as a drive system and the pattern side and substrate W front 
face of Mask M may serve as conjugate about projection optics 120 And positioning actuation of the XY 
direction of Substrate W, a Z direction, and the inclination direction is performed so that the image 
formation side and Substrate W of projection optics 120 may be in agreement. Thus, if pattern space PA 
of Mask M is illuminated with an almost uniform illuminance by the exposxire light EL injected from the 
illumination-light study system 150 where positioning is made, image formation will be carried out on 
the substrate W with which the photoresist was applied to the image of the pattern of Mask M by the 
front face through projection optics 120. 

[0051] Moreover, the substrate holder 132 is formed possible [ maintenance of the substrate W which 
has a different configuration ]. In this case, it is prepared possible [ maintenance of a square shape 
substrate or a roimd shape substrate ]. Or you may be the configuration which is installed corresponding 
to the substrate W which has a configuration which forms two or more substrate holders 132 on the 
substrate stage 131, or prepares two or more substrate stage itself, and is different in each substrate 
holder 132. That is, two or more substrate holders 132 the object for square shape substrates and for 
round shape substrates may be formed on the substrate stage 13 1. In this case, while substrate loader 
systems including a slider 203 convey Substrate W to the corresponding substrate holder 132 based on 
the detection result of location detection equipment 1, X-Y stage equipment 133 drives so that this 
substrate W may be arranged to the projection field of projection optics 120. 

[0052] How to carry out imprint exposure of the image of the pattern of Mask M is explained on the 
substrate W conveyed to the exposure stage by the aligner A equipped with location detection 
equipment 1 with such a configuration. 

[0053] By the transport device 200, Substrate W is conveyed from the coater developer 103 side by the 
body 100 of an aligner. It is supplied to the location detection equipment 1 for distinguishing the 
configuration of this substrate W while the substrate W currently held at the robot arm 201 of a transport 
device 200 being conveyed to the exposure stage 130. In addition. Substrate W is supplied to location 
detection equipment 1 while being conveyed from a carrier 204 by the body 100 of an aligner, and even 
the body 100 of an aligner being conveyed from this carrier 204 by the robot arm 201 . At this time, the 
configuration of the substrate W conveyed is a plane view round shape or a square shape (4 square shape 
molds). 

[0054] Substrate W passes through between the floodlighting sections 21 and the light sensing portions 

22 which were prepared by telescopic motion of the robot arm 201 among the photo sensors 20 prepared 
in location detection equipment 1 corresponding to every four spacing HI and H2, respectively. The 
edge location of two places of the substrate W to pass is detected by the one floodlighting section 21 and 
the light sensing portion 22, and eight edge locations of Substrate W are detected by the floodlighting 
section 21 and the light sensing portion 22 which were prepared four. 

[0055] At this time, the amount of telescopic motion of the robot arm 201 is detectable as counted value 
by counting the encoder pulse outputted from the encoder 23 according to this amoimt of telescopic 
motion with a coxmter 24. That is, the amount of telescopic motion of the robot arm 201 becomes 
detectable from counted value, and the migration length of Substrate W is detected after this. And the 
calculation section 3 searches for the information about the edge location in the migration direction of 
Substrate W from the trigger signal according to the timing of the protection from Ught and light- 
receiving which are outputted from migration length, and the photo sensor 20 and the processing section 

23 of the substrate W obtained from a covmter value. On the other hand, the information about the edge 
location in the migration direction of Substrate W and the crossing direction is acquired from 
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arrangement of each floodlighting section 21 and a light sensing portion 22. 

[0056] In this way, the edge locations P1-P8 of eight points of Substrate W can be expressed to XY 
system of coordinates, as shown in drawing 5 . In this case, the orientation (the migration direction of 
Substrate W and o-ossing direction) of a Y-axis, the four floodlighting sections 21, and a light sensing 
portion 22 serves as [ the migration direction of Substrate W ] the X-axis. Moreover, as shown in 
drawin g 5 (a) and (b), the substrate W conveyed is either a roimd shape substrate or a square shape 
substrate. At this time, the square shape substrate is set as the parallelogram (a square, a rectangle, and a 
rhombus are included). Thus, location detection equipment 1 detects the information about the edge 
locations P1-P8 of eight points of the substrate W which passes a photo sensor 20. 
[0057] Next, using drawing 6 , from the coordinate of the detected edge locations P1-P8 of eight points, 
the configuration of Substrate W is distinguished and the procedure which computes the center position 
of this substrate W with the calculation procedure according to this distinction result is explained. First, 
as mentioned above, based on the output signal from a photo sensor 20, the calculation section 3 
searches for the coordinate of the edge location of eight points of Substrate W (step SI). 
[0058] It judges whether the calculation section 3 has three among the edge locations P1-P8 of eight 
points of ****** arbitration on a straight line in XY system of coordinates (step S2). 
[0059] When it is judged in step S2 that there are no three among the edge locations PI -P8 of Substrate 
Wof****** arbitration on a straight line, Two points of ****** arbitration are made into 1 set among 
the edge locations P1-P8 of eight points. It asks for the include angle which draws the straight line 
which passes along two points for every group from 2 sets of ****** arbitration, respectively, and two 
straight lines make, and distinguishes that Substrates W are either a square shape substrate and a round 
shape substrate based on this include angle (step S3). That is, the configuration of the substrate W 
conveyed is either a round shape or a square shape, and the information about the information about this 
configuration, i.e., the include angle wWch two straight lines make, and the magnitude of Substrate W is 
beforehand inputted into the calculation section 3. The calculation section 3 distinguishes whether 
Substrate W is a round shape or it is a square shape based on the information about the include angle 
and configuration which two straight lines make. 

[0060] Next, the procedure of asking for the center position of the substrate W which had the roxind 
shape or the square shape distinguished is explained. In step S3, when it is distinguished that Substrate 
W is a square shape substrate, each die length of two straight lines is found using the point of arbitration, 
and it asks for the middle point location of the base which uses this include angle as a vertical angle 
from the triangle based on this two straight lines and include angle, and let this middle point location be 
the center position O of a square shape substrate (step S4). That is, while the coordinate of the 
intersection C3 of the straight line L3 passing through the edge locations P5 and P6 and the straight Hne 
L4 passing through the edge locations P7 and P8 is computable as shown in drawing 7 for example, the 
inclination in XY system of coordinates of each straight line L3 and L4 is computable. Therefore, the 
include angle of the vertical angle K formed when these straight lines L3 and L4 cross is computable. 
Similarly the coordinate of the intersection C4 of the straight line LI and straight line L4 which are 
drawn by the edge locations PI and P2 can be computed, and the coordinate of the intersection C2 of the 
straight line L2 and straight line L3 which are drawn by the edge locations P3 and P4 can be computed. 
Therefore, the die length of a straight line L3 and a straight line L4 can be found. Therefore, based on 
the include angle of the vertical angle K formed of a straight line L3 and a straight line L4, and the die 
length with each straight line L3 and L4, the triangle formed of intersections C2, C3, and C4 can be 
specified. Since the substrate W conveyed at this time is set as the square shape substrate of a 
parallelogram (a square, a rectangle, and a rhombus are included), the middle point location of the base 
of the straight line which connects intersections C2 and C4, i.e., the triangle which makes an intersection 
C3 top-most vertices, turns into the center position O of the substrate W which has the configuration of a 
square shape (parallelogram). Furthermore, by changing the combination of the point of using for count 
and equalizing in quest of [ two or more ] a center position, the processing to lessen is also doubled and 
an error is performed. 

[0061] On the other hand, when it is distinguished in step S3 that Substrate W is a round shape substrate. 
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the core of a circle is searched for from three points of arbitration among the detected edge locations PI- 
PS of eight points, and let this center position be the center position O of the substrate W of a round 
shape configuration. Since an error becomes large, searching for the core of a circle from an adjacent 
combination of three points at this time specifies a circle using the combination of three points of the 
arbitration estranged mutually (step S5). 

[0062] Furthermore, among tiie edge locations P1-P8 of eight points, since the combination of three 
points of arbitration has more than one, it searches for the main coordinate of a circle from each 
combination, and computes the average (step S6). That is, since there is 48 kinds of combination of 
three points of arbitration except for the combination of three points which adjoins each other among the 
edge locations PI -PS of eight points, the main coordinate of 4S kinds of circles can be acquired. And the 
main coordinate of a more accurate circle is computable by calculating the average of the main 
coordinate of 48 kinds of this circle. The notch section (notching), a cage hula (orientation flat), etc. for 
performing alignment by calculating the average in roxmd shape substrates including for example, the 
wafer for semiconductor devices can reduce the effect of the part used as this singular point, even if the 
part which serves as the singular point when a coordinate is specified is formed. 
[0063] When there are the singular points, such as the notch section and a cage hula, or when a value 
which sets up the threshold and exceeds the threshold is computed, the value may be canceled and the 
average of the main coordinate of the circle obtained using other points may be calculated. Or if it is the 
outlying observation shifted more greatly than the value which searched for the core of a circle where 
the notch section and a cage hula are included, and searched for the core of a circle using the 
combination of other points, the value may be canceled and the average of the main coordinate of a 
circle may be calculated. 

[0064] On the other hand, when there are three points of adjacent arbitration on a straight line in step S2, 
the inclination in the system of coordinates of the straight line formed by these three points is calculated 
first. That is, it computes how much this slope of a line leans to the migration direction (or the array 
direction of a photo sensor 20) of Substrate W (step S7). 

[0065] It is in the condition to which this straight line was [ the edge locations PI, P2, and P3 (or P4, P5, 
P6) ] intersecting perpendicularly mostly to the migration direction of Substrate W to the list on the 
straight line that there are three points of adjacent arbitration on a straight line at this time, as shown in 
drawing 8 . In this case. Substrate W can be specified as it is a square shape substrate. In such a 
condition, specification of the triangle for asking for the center position O as shown by step S4 becomes 
difficult. Therefore, in order to rotate this substrate W so that the slope of a line formed by these three 
points may serve as a predetermined include angle to the conveyance direction (namely, Y shaft 
orientations) of Substrate W, this substrate W is conveyed to a slewing gear 4 (step SS). 
[0066] The substrate W passed to the slewing gear 4 rotates so that it may have a predetermined include 
angle (45 degrees in this case) to the conveyance direction (Y shaft orientations) in location detection 
equipment 1 (step S9). 

[0067] The substrate W which rotated only the predetermined include angle with the slewing gear 4 is 
passed to the robot arm 201 (step SIO). 

[0068] As for Substrate W, Substrate W passes through between the floodlighting section 21 of location 
detection equipment 1, and light sensing portions 22 by telescopic motion of the robot arm 201. 
Location detection equipment 1 detects again the coordinate of the edge locations PI -PS of eight points 
of Substrate W (step SI 1). The substrate W which had the coordinate of the edge locations P1-P8 
detected in step SI 1 can ask for a center position O by step S4. 

[0069] In this way, according to whether the configuration of Substrate W is a round shape, or it is a 
square shape, the center position O of Substrate W is computed by the calculation procedure set up 
beforehand (step SI 2). The calculation result of the calculation section 3 is sent out to a control section 
9. And based on this center position O, alignment (PURIARAIMENTO) to the exposure stage 130 of 
the body 100 of an aligner is performed, and the substrate W to which PURIARAIMENTO was given is 
supplied to the substrate holder 132 formed on the exposure stage 130 of the body 100 of an aligner by 
substrate loader systems, such as a transport device 200 and a slider 203. And the body 1 of an aligner 
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performs exposure processing according to the configuration of Substrate W. 
[0070] Thus, when the round shape or the square shape is intermingled, after the configuration of 
Substrate W distinguishes the configuration of Substrate W, distinction of a configuration and 
calculation of a center position O are performed by being stabilized by asking for the center position O 
of Substrate W. Therefore, since the alignment to the exposure stage 130 is also stabilized in the small 
number of sensors and is performed with a sufficient precision, exposure processing to the substrate W 
conveyed on the exposure stage 130 is performed by being stabilized. 

[0071] Moreover, it is carried out to distinction of the configuration of Substrate W, and detection of a 
center position O using the photo sensor 20 which consists of the floodlighting section 21 and a light 
sensing portion 22. That is, since configuration distinction and location detection are performed by non- 
contact, generating of dust etc. can be prevented in a location detection process. Therefore, exposiire 
processing to Substrate W is performed by being stabilized. 

[0072] Next, it explains, referring to drawing 9 , drawing 10 , and 1 1 and 12 about the 2nd operation 
gestalt of the location detection equipment of this invention. The location detection equipment 10 in 
connection with the 2nd operation gestalt is equipped with the detection system 12 which has the sensor 
13 arranged corresponding to the slewing gear 1 1 made to rotate Substrate W and the edge location of 
the substrate W which rotates with this slewing gear 1 1, and the calculation section (location calculation 
system) 30. 

[0073] A slewing gear 1 1 supports this substrate W fi-ee [ rotation ] centering on the flat-surface core of 
Substrate W etc. for the predetermined point D. This slewing gear 1 1 is equipped with the table 142 
currently supported fi-ee [ rotation ] through the shaft 141 by the motor 140 for rotation, the encoder 143 
which is connected to the motor 140 for rotation and generates an encoder pulse according to the 
rotation of this motor 140 for rotation, and the coxmter 144 which counts the encoder pulse outputted 
fi-om this encoder 143 as shown in drawing 9 . Furthermore, it has the tacometer generator 146 
connected to the motor 145 for vertical movement and this motor 145 for vertical movement for moving 
a table 142 in the height direction. These are connected to a control section 9 and the calculation section 
30 through the D/A transducer 147, and a control section 9 directs it to make the motor 140 for rotation 
rotate a table 142 through the D/A transducer 147. Moreover, the encoder pulse fi-om an encoder 143 is 
sent to the calculation section 30 as coxmted value through a coimter 144. The rotation (for example, 360 
degrees) of a table 142 is calculated by counting the encoder pulse firom the encoder 143 directly linked 
with the motor 140 for rotation. 

[0074] A sensor 13 detects the edge location of the substrate W which rotates with a slewing gear 11, 
and is equipped with the floodlighting section 131 and a light sensing portion 132. Between this 
floodlighting section 131 and light sensing portion 132, it is installed so that the edge location of 
Substrate W may be arranged, and Substrate W is formed pivotable between this floodlighting section 

131 and light sensing portion 132. The floodlighting Hght fi-om the floodlighting section 131 is followed 
on rotation of Substrate W, and is shaded or received to a light sensing portion 132. Moreover, the light 
sensing portion 132 is constituted by the CCD sensor, and the output signal of a light sensing portion 

132 is sent to the calculation section 30 through the A/D-conversion section 133. In addition, it is also 
possible to use a sensor 13 as a reflective mold sensor, and to consider as the configuration which 
detects the reflected light of the floodlighting light floodlighted toward Substrate W. 

[0075] Location detection equipment 10 with such a configuration explains distinction of the 
configuration of Substrate W, and the approach of detection of a center position. 

[0076] A chamber 204 to the coater developer 103 or location detection equipment 10 conveys Substrate 
W, and the robot arm 201 of a transport device 200 lays it in the table 142 prepared in location detection 
equipment 10 (step SS 1). 

[0077] The table 142 holding Substrate W rotates with the rotational speed of arbitration by the motor 
140 for rotation. And from a light sensing portion 132, the detecting. signal according to the 
configuration of Substrate W is outputted among sensors 13. At this time, the table 142 holding 
Substrate W outputs about 360 degrees or a detecting signal as set up so that 360 degrees or more may 
rotate, and the signal from a light sensing portion 132 outputted to a monitor, for example, shown in 
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drawing 10 (b) and drawing 1 1 (b) (step SS 2). The graph shown in this drawing 10 (b) and drawing 1 1 
(b) is drawing showing the relation between the angle of rotation (encoder angle) of Substrate W, and 
the output signal of a light sensing portion 132, an axis of abscissa shows an angle of rotation, and the 
axis of ordinate shows the output signal of a ligjit sensing portion 132. And the table 142 made to rotate 
about 360 degrees of substrates W has rotation suspended (step SS 3). 

[0078] Subsequently, based on the output signal of a light sensing portion 132, the configuration of 
Substrate W distinguishes a round shape or a square shape. Specifically, it judges whether there are four 
break points ft-om the line T which detects the edge location of this substrate W and is expressed with a 
sensor 13 in the system of coordinates of the rotation of Substrate W, and an edge location, rotating 
about 360 degrees of substrates W (step SS 4). And when there is nothing that this substrate W is a 
square shape substrate when there are four break points, it distinguishes that this substrate W is a round 
shape substrate. 

[0079] When it is distinguished that Substrate W is a square shape substrate, it asks for each location of 
four break points in substrate system of coordinates (step SS 5). That is, as shown in drawing 10 , when 
Substrate W is a square shape, in the part equivalent to the comers dl-d4 of Substrate W, the 
floodlighting light fi-om the floodlighting section 131 is shaded by Substrate W, and it reaches to a light 
sensing portion 132, and it falls, as shown in drawing 10 (b), and the output value of ** and a monitor 
serves as a break point, and appears. 

[0080] As shown in drawing 10 , an encoder 143 can detect the angle of rotation of the substrate W of a 
square shape, and each distance R1-R4 of the predetermined point D which is the center of rotation of 
Substrate W, and each comer dl-d4 can be detected fi-om the break point of the output signal of a sensor 
13, as shown in drawing 10 (b). Therefore, the location of comers dl-d4 is detectable from an angle of 
rotation and each break point of an output signal. In addition, the predetermined point D which is the 
center of rotation of Substrate W can be set as the location of arbitration in Substrate W in this case. 
That is, this predetermined point D can be set as points other than the center of figure of Substrate W. 
Moreover, what is necessary is for the need of making it arranging to the comers dl-d4 of the rotating 
substrate W not to have the floodlighting section 131 and the light sensing portion 132 of a sensor 13, 
and to just be arranged in the location where passage of the comer and the side section of the rotating 
substrate W is possible, and protection from light and light-receiving are repeated. That is, for example, 
if the predetermined point D is except a center of figure, spacing of each break point will change. 
[0081] Subsequently, it asks for the center position of the square shape substrate W from the location of 
three places of arbitration among four places of the obtained break point. When the configuration of the 
square shape substrate W is a square or a rectangle at this time, the center position of the circle passing 
through the location which is three detected points is computed, and let this be the center position O of 
the square shape substrate W. That is, the circle in which a square or a rectangle is inscribed is 
considered, and the main coordinate of the circle is searched for (step SS 6). 

[0082] At this time, the combination of three points of arbitration to extract computes the core of the 
circle in three points of those with four kind, and each combination from the positional information 
which has four points. And the average of the main coordinate of the circle for which it asked in each 
combination is made into the core O of a circle, i.e., the center position of Substrate W, (step SS 7). 
[0083] In addition, a triangle can be formed using the location of three points of arbitration faced and 
mentioned above in quest of the main coordinate of this square shape substrate W, what corresponds to 
the diagonal line in the square shape substrate W among the sides of this triangle can be specified, and 
the middle point of this diagonal line can also be made into the center position of the square shape 
substrate W. That is, it can face in quest of the main coordinate of the square shape substrate W which 
consists of a parallelogram, a triangle can be formed using the location of three points of arbitration, and 
the middle point of the longest side can also be made into the center position of the square shape 
substrate W among the sides of this triangle. In this case, if the configuration of the square shape 
substrate W is a parallelogram not only containing a square or a rectangle but a rhombus, it can apply 
this approach. 

[0084] On the other hand, when it is distinguished that Substrate W is a round shape substrate, it asks for 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



1/3/2005 



Page 13 of 15 




each location about two or more places of the arbitration in substrate system of coordinates. In this case, 
as shown in drawing 1 1 , when Substrate W is a round shape, the monitor value of the signal which the 
floodlighting light from the floodlighting section 13 is not shaded by Substrate W, therefore is outputted 
from a light sensing portion 132 shows the continuous line T, as shown in drawing 1 1 (b). From this 
continuous line T, the data of two or more points of arbitration are converted into substrate system of 
coordinates. The data of eight points of arbitration are converted into substrate system of coordinates 
with this operation gestalt (step SS 8). As for the data of eight points, at this time, it is desirable to detect 
about a location at equal intervals in accordance with the configuration of a circle. 
[0085] And three points of arbitration are extracted from this data of eight points, and the main 
coordinate of the circle passing through this location of three points is computed, and let this be the 
center position O of the round shape substrate W (step SS 9). 

[0086] Although the combination of three points of arbitration has more than one among the data of 
eight points at this time, since an operation error may become large, as for the combination of three 
points of ****** arbitration, excepting is desirable. Therefore, the combination of three points of the 
arbitration of the data of eight points becomes 48 kinds. And in three points of the arbitration except the 
combination of********, 48 kinds of main coordinates of a circle are searched for, and let the average 
of 48 kinds of this main coordinate be the center position O of the round shape substrate W (step SS 10). 

[0087] In this way, it distinguishes whether Substrate W is a round shape or it is a square shape, and 
calculation of the center position O of Substrate W is ended with the calculation procedure according to 
this distinction result (step SS 11). 

[0088] Thus, the edge location of this substrate W is also detectable by the sensor 13, rotating this 
substrate W focusing on the predetermined point D in Substrate W, while arranging a sensor 13 
corresponding to the edge location of Substrate W. 

[0089] As a substrate W concerning this invention, you may be not only the glass plate for the devices 
for liquid crystal displays but a ceramic wafer for the thin film magnetic heads, and a semiconductor 
wafer for semiconductor devices. Moreover, you may be a mask or a reticle equipped with the pattern. 
[0090] As an aligner, the pattern of Mask M can be exposed in the condition of having stood Mask M 
arid Substrate W still, and it can apply not only to the aligner (stepper) of the step-and-repeat method 
which carries out step migration of the substrate W one by one but to the scan mold aligner (scanning 
stepper) of step - which carries out the synchronized drive of Mask M and the substrate W, and exposes 
the pattern of Mask M to Substrate W, and - scanning method. 

[0091] As a class of aligner, it is widely applicable to the aligner for manufacturing not only the aligner 
for the above-mentioned liquid crystal display device manufacture but the aligner for semiconductor 
wafer manufacture, the aligner for thin film magnetic-head manufacture, an image sensor (CCD), or 
Mask M etc. 

[0092] As the light source 153 of the illumination-light study system 150, charged-particle lines, such as 
the bright line (g line (436nm), h line (404.7nm), i line (365nm)) and the KrF excimer laser (248nm) 
which are generated fi-om a mercury lamp, an X-ray, and an electron ray, etc. can be used. For example, 
when using an electron ray, lanthanxmi hexa BORAITO (LaB6) of a thermocouple-emission mold and a 
tantalum (Ta) can be used as an electron gun. Moreover, RFs, such as an YAG laser and semiconductor 
laser, etc. may be used. 

[0093] Any of not only a contraction system but a unit systems and an expansion system are sufficient 
as the scale factor of projection optics 120. 

[0094] Moreover, as projection optics 120, when using far ultraviolet rays, such as an excimer laser, the 
ingredient which penetrates the far ultraviolet rays of a quartz, fluorite, etc. as ** material is used, and it 
is F2. What is necessary is just to use the electron optics system which consists of an electron lens and 
deflecting system as optical system, in making it the optical system of reflective refi^active media or 
refiractive media when using laser and an X-ray (Mask M uses a reflective mold type thing), and using 
an electron gun. In addition, it cannot be overemphasized that the optical path which an electron ray 
passes is made into a vacua. 
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[0095] In addition, the optical-path part of the beam for location detection is covered with the container 
with which it was prepared in the light transmission aperture to both ends, and you may make it control 
the temperature of the gas inside this container, a pressure, etc. Or this interior of a container may be 
made into a vacuxmi. Thereby, the length measxirement error resulting from the optical-path 
absentminded mind fluctuation of the exterior can be reduced. This detail is indicated by JP,10- 
105241, A etc. 

[0096] When using a linear motor for an exposure stage or a mask stage, whichever of the magnetic 
levitation mold using the air surfacing mold and the Lorentz force, or the reactance force which air 
bearing was used may be used. Moreover, the type which moves along with a guide is sufficient as a 
substrate stage and a mask stage, and they may be a guide loess type which does not prepare a guide. 
[0097] What is necessary is to connect a magnet unit (permanent magnet) or an armature unit to a stage, 
and just to establish another side of a magnet unit and an armature unit in the migration side side (base) 
of a stage, when using a flat-surface motor as a driving gear of a stage. 

[0098] In addition, although carried out fixing the reference mirror for laser interferometers (fixed 
mirror) to projection optics, and measuring the location of X migration mirror and Y migration mirror in 
comparatively many cases on the basis of this, a previous opticfil element is contained in the substrate 
indoor section, and you may make it arrange the laser light source, a detector, etc. substrate outdoor 
from the polarization beam splitter (prism) which separates a reference beam and a length measurement 
beam in this case. 

[0099] The reaction force generated by migration of an exposure stage may be mechanically missed to 
the floor (earth) using a frame member as indicated by JP,8-166475,A. This invention is applicable also 
in the aligner equipped with such structure. 

[0100] The reaction force generated by migration of a mask stage may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8-330224,A. TTiis invention is applicable also in 
the aligner equipped with such structure. 

[0101] as mentioned above, the aligner of this application operation gestalt — this application ~ it is 
manufactured by assembling the various subsystems containing each component mentioned to the claim 
so that a predetermined mechanical precision, electric precision, and optical precision may be 
maintained. In order to secure these various precision, before and after this assembly, adjustment for 
attaining electric precision is performed about the adjustment for attaining mechanical precision about 
the adjustment for attaining optical precision about various optical system, and various mechanical 
systems, and various electric systems. Like the assembler from various subsystems to an aligner, the 
mechanical connections between [ various ] subsystems, wiring connection of an electrical circuit, 
piping connection of an atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that 
it is in the front like the assembler from these various subsystems to an aligner like the assembler of 
each subsystem each. If it ends like the assembler to the aligner of various subsystems, comprehensive 
adjustment will be performed and the various precision as the whole aligner will be secured. In addition, 
as for manufacture of an ahgner, it is desirable to carry out in the clean room where temperature, an air 
cleanliness class, etc. were managed. 

[0102] step 501 to which a semiconductor device performs the function and engine-performance design 
of a device as shown in drawing 13 , step 502 which manufactures the mask based on this design step, 
and the substrate (a glass plate --) with which it becomes the base material of a device step 503 which 
manufactures a wafer, the substrate processing step 504 which exposes the pattem of a mask to a 
substrate with the aUgner of the operation gestalt mentioned above, and a device assembly step (a dicing 
process — ) It is manufactured through 505 and inspection step 506 grade including a bonding process 
and a package process. 
[0103] 

[Effect of the Invention] An aligner has the following effectiveness in the location detection approach of 
this invention, and a location detection equipment list. 

(1) When the round shape or the square shape is intermingled, after the configuration of a substrate 
distinguishes the configuration of a substrate, distinction of a configuration and calculation of a center 
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position are performed by being stabilized by asking for the center position of this substrate. Therefore, 
since the aUgnment to an exposxire stage is also stabiHzed in the small number of sensors and is 
performed with a sufficient precision, exposure processing to the substrate conveyed on the exposure 
stage is performed by being stabilized. 

(2) It is carried out to distinction of the configuration of a substrate, and detection of a center position 
using the photo sensor which consists of the floodlighting section and a light sensing portion. That is, 
since configuration distinction and location detection are performed by non-contact, generating of dust 
etc, can be prevented in a location detection process. Therefore, exposure processing to a substrate is 
performed by being stabilized. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPZ are not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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-cB/f:£^ai^i5i 5i:iiHi^$-a:siH!tese (4) -km 

;t5CttrJ:?). S« (W) STTfe^-fei^iJ- (2 0) ic^ 
?^«wWJXt;f4''CHaS (o) <r)i^m^no:Ltt'ixi 

-So 

[0 0 2 6] (w) S::: costs (w) (^(OMS,^. 
(D) Srf'iL^i: LTlHlte^-frSiateSSS (1 1) 

tkmi^ (2) ii. (Hlte^S (1 1) i;iJ;-pT[e]te$ 

nssts (w) (?^^ffia5^4e^rs^J;c;;LTiaH$^^5•brv»^ 
(13) km^^m^t-r^:Lt\zx'o . mm (w) * 

lElte$■a:oo^rV•t^ (13) ioT^^tefiSr^tbi" 




( 5 ) 



7 



10 0 2 7] ^^m(Dm^mm (a) i±. ®^;^x-v? 

(13 0) -^X-mm^ixlt&m. (W) ±jr^;^^ (M) 

(o^<^'->'<D^^m^m^-r^m^mw: (a) ^c^3v^ 

Sffi (W) <omm^'P\^. myt^'r—'^ (13 0) 

ffiB (o) *«iffli-stee^m3§B (1) ^isfaa^tt. 

^(OffiBltai^B (1) l±. (W) wffiasfitfiSrlt 
Ul-f-S^IW^ (2) ir. Z.(Dmmm (2) <73:^ttl^»t^ 

s^v^T*« (w) (om'J^i:m'i-r^tth\z:L(omm lo 

ife»{cj«jCfcSttl#W»c:J:t)»« (w) (^>4'.6ffi:B 
(O) Sr^m-rSfilS^^m^ O) tSr<ix5ri:Sr# 

10 0 2 81 :^^m\zi:ti\t. (W) <^4''L^^iB 
(O) l±tefi«lttl^fi (1) tcioTJ^JKSrWJ^tL-C 

;5^e.**bn-5<^-e, m^£^m^^m-i-^m^ (w) /^s 

ill£LTV^5#^f fooTfe. -^ix-eixwSS (W) <D 
ff'C^fi^B (O) J*^^LT*«)e>tt5. bfc^SoT, ^ 
3t^x-v^ (13 0) (W) (DiSLm^i:>it 

[0 0 2 9] 

it. m^mm^^-rmx'h^o ia4n, m^m . 

[0 0 3 0] Ci^e>OBI^ri3V^T, »3t3S«Afi, fiTjt 30 

I mm^i^ loot, »«wsr«Rjiii-5«ej^§sfi 200 
^mm^i^i 0 onm^^^'r^'ji 3o\z.^\^xmM^ 

tj^Sri-S AO :i <o£«WW +-i>(s5rBSrl^ldJi-5tt;fi 

^^x.TV^;5„ ^br. mtS^§gfi*flri 0 0. M 
at^«2 0 0, <4a^^ffiiSB 1 (i, ^■r>'^<i 0 2rt(;i 

[ 0 0 3 1 1 STti^SAtctt, ^%mm.^mmRUM 

mmcOMJ3^m^tz='--^ 'y'-<a y^<l o 3;0Spg^^ 40 
i^TV^•5o ^cD3 — ^ .-r-io-y/-?! 0 3liS3t^B* 

^fiAi;iggj^$^x-5tfllr=!-<5'f;iioTu-:^;^ h^Wi^ 

^'^of^ovy<\zmm.^ixxm.^^m.^fi^iio\z^t 

oTV^S, -tUT, S«W{i, = — ^? .f^^ns/ZN-l O 

3 b^%^m.At<Dfii-i:. 3-^? • ■r-<a -y^^l 0 3ffi!) 

i3^^fi2 OOtrioT, Stt^L^K-M 0 15::^^LT 
S^t^ffiL«Jtg^c:K^tP>i^T^^-5o so 
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[0 0 3 2] ^Tt^gAd, ?)?^«^#i-S^?gca 

[0 0 3 3] aeEl^B2 6 Oii. nd?y hr— is 2 O 1 

K§B2 0 2 i:;:^7^^2 0 3 i:S:«tx.T*3t), njl?-/ h 
T-A 2 0 1 «;«f-l' KSC2 O 2 irfp^oT, 121 1 tfi, Y::^ 

0 lJ±#MgBSwni;j<s/ hr-AT-fcoT, 5fe«gg15^>{c: 
l4»«W^S^K«^&«F-r5)t^^)<oK«^^^gl5 2 o l a 

[O 0 3 4 J aB32l^B2 0 0I±, =— • x-<n ->y-;i 
0 3 i:SJt^BAt<^ig^g|55>fc3a:»tix?>ixyi:SltaSb 

tK-M O Id-bS^SW^gltSff). ^3t3gB*i*10 
OroS^;^x-v>l 3 0^fgg2|-r-5t.WT-feS„ ^(75 

VXmm^^\zmiflbixXisr>. ?Sim^M2 0 1a\z 

xox^nhx\^^^&mwim^<Ditw:\zm^-^mt^£ 

oTV^So tVX. iRjl3Sfi2 0 0«Oa#y hT-A2 
O 3— ^ •T''<oy^<l O 3A»^§»tSlofcS« 

(=¥^yT) 2 o 4\zmxf^mt^j:ox\,^ 
-So b7t7)SoT. ^•vyr2 04{4, Wxii, ^^^la 

Sr ;t fiS^tSaSSrlfg $ -1 # SrlSISilXiS^ L T V > 
5o 'i^S, ^+yT2 0 4<Dj£fiS»r^a:S-t-5^-*'>'-'<l 
0 2(7?— gCtrMPSBSt/PKIISr^ft. rwMPaSTi^f) 
=t-^yr2 04ic, i^ABfT«W*!iSSrJS$nfc*^gWSr 

L-Ctiv\ rwi^tc, ^6^1^82 0 OH, S^gWSr 

sit»b^-M 0 lA^hm^mm^wi 0 oi£.x'mm 

'^mx-h^tthiz^ ^Jr^y T2 0 4rt(^*;KWSrSt!? 

mvxmtft^m^i^i 0 o-^.xmm^m\zm^hnx\>^ 

[0 0 3 51 m^^'r—'Jl 3 0^T-<OjSiM<Oi^4'tr 
li, S«W(73J|^^S:WiJ-r-5 i: t hlz^^y^'r-'J 1 0 
3 \zM VX&im'tti-^ir-t^ltitayz <^S«WC0'f 

m^mmmiit. mmmm2oonfmm^ti&iLi.x^ 

J;oTffifi<^m^fil(r#*&$^i-5o S«t®L5K-M 

0 it)^hmtft^7^~i>i 3 O'v.cT^jai^r-ii, ■a^-r&m^ 

m^fi 1 Sriiil L., v'l 3 OTi^bSttjgL^K 

- M 0 1 '^<73iSiilT'(±, ■CfcfifilttJ^fi 1 Sriiii L/i 



# 



( 6 ) 



[0 0 3 6] ro-iSBi^ttigai 1^. 01. m2\z9jk'r 

ffi^2i*. mmmzMvx^M^m'f'io ^m^2\^. 

mm'^(D^W}:^mzMvx^m't^if\^\zrjT'^mmHx 

^±^-^20 %^^>^2Q<D\^Mt^^^m'th 10 

^mU2Zt. n/S^> hr— ix2 0 i<?5#agS:triJ;cT 

y<jv:;^'^^^'t^=^l^^-'y2 At. :x.i/-=i — ^2At-^ 

2 5 tS:ffix.TV^^o :^mM^miz:}6\.^xn. ^^ffiS2 
hT-J^2 0 l:Amm?^2\zMVX^m'r^^K ^ 

«i^f*r:ntci5s^$n-f. i^m^2^fi«^5@^$ttfc 

[0 0 3 7] 3t^^r>'1^2 OJi:. 4o<?DS3tgB 2 1 t , 

3tgi5) <7)PBl{i. M«SgB<7)2ooraPB;65Hl. ^'il^$|$<D2 
ooPBlPi;65H2i:>tSJ:5l-S3:^$ixTV^^o 
^l;i:fcV^T{±. M;^}iHl = 3 0mm. H 2 = 5 0 mm 
tK^-r^o -^rbT. 132 (b) ^ZTjk-rXoiZ^ u^y 
hr— i^2 0 1 <Dm.^^W^2 0 1 a Ji, 3ti¥^"fe:^1^2 
0<DS5te§B2 1 t^^U2 2 k(DKi:^W}-^m\z^ifh 

nT*5»9. p5«<S:i^gp2o 1 a \z^w^n^mm.w\±u 

hT-i^2 0 l(^^»ltC#oTS:^a5 2 1 t^^U 
2 2i(Z)P5?riiig^tEi/^oTV^'5o rcD^. S^tSB 30 
2 l;:>-^<oS7fe3ti:S«W(7D^!i;^r^^(^iE5£'f ^±9 

Ell ^-*5V^T-Y::^^^^;Il^:e$i^Tv^^o ?i*3. K 
ffiW60^t!i:*f6]li. Elil;i*5V>-CH-Y:*rf6iicS9:^i-5;i 

[0 0 3 8] ^^'fe>'1^2 0\Z\t. S3ta5 2 2(OmMt 
-^^*a^-r^fc*^>O^Sa5 2 3 75>^^^ttTl^^o rco 
iJiagB 2 3 (t. 5t^-fe Vi^ 2 0 S:iiiSi-^S«W<7)iffia5 

±^fix^%U2 2\z^%^mr. s^gi52 1 1 
^%U2 2t(omzmmvjt^^\^^i:\^^m^\z\t.. e3t 

gB2 1 ;ii^6coS7fe3tllS7t95 2 2{;iS^$n^o U/c;^5 
oT. S7t^2 2t^[g2 (a) 4^. ( g 1 ) J: 9 ^ifl 

^'^m:f3^^o ^n^2 3\±z.(D^it'S^2 2<D\^d^tim^' 

tOT'fc^o Uyt/^^oT. Mmi5 2 3;0^ibffi 

;^$n^m-i-ti (g2) {c;^i-j:5tc. 8fi<7:)hy:^m 
2 OSrilig-t-§;i 8^.<DffiSl5fii:gS::gltiJ$*x 50 
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ai^3{:i3^^n^o 

[0 0 3 9] S«WS:^i^ir>'1h2 Otriiig$-^:5n/S 
hr— A2 0 i\z\'t^ T-A<:o#^S:{ri^;;cfc/</u>^ 
^^it-r^^^^='-i/2 4?^5^t1-?3ttTV>^o ^ 
>^=i — f^2 4irfi^>'=2 — >5^2 4;0^£)ta;^$n5^>'=i 

y hT-A2 0 lcD#^l:ll;^^:/hffi<b LTMI^^n 

[0 0 4 0] ^fc. g^t^Sb>^^— M o i h^\^^\±^^ 

y T 2 0 4 ;6^e>^*SB*ff 10 0 9 S^WCOiSf 

i^SK<75 9'b. ffiSlttti^KlOTgSWcjt. S3tSl5 2 

1 ts:^U2 2 t(Dm^mm'r^&^w(D\^^ 
'fr^i£]e^«4 7)5is:tt5?nTv^^o wCoiHie^e4ii. 

tfo-efeoT. ia3t;i^-rj;5t-. ^^m^^—^A 

0\ztA4 lSr:^^bTIHIteg^E^c^}^$^^TV^^7^-:/y^ 

4 2^. mum'e-^4o\z^m^inz,<D^mm'=e-^ 
4 ooiE]te*tris;cT^>^=i— yz-^/wy^^^^^-r^^^- 

=3 — i$^4 3i:. w(7):i^>'=» — ^^4 3;^l^bttS:^$^^5'3l>' 
32— :^^/</^>^Sr:;57 ^7^^ h-f s:^ r^:x^ 4 4 t 4:Wx-TV^ 
T-yjl^4 2^m^^\^\z3f^W}^'^^tii^ 
o±Ttbffl^^^4 5 ^coiTIbffl^— ^ 4 5twS 
JBg$nfc>5?=ii:;?a:^.u-^4 6 tS:{i;tTv^5o -ttb 

t). SaffllgRg^i. D/A^ifeSM 7 4:^^LT[HIteffl^- 
^4 0(-[H]tem:^^^;t7"-y/i-4 2^1nIte$it^o ^ 
/c. :i<^<^$<?:)[HlteSfi. [H]te^^-i5^4 ot;iiE«g$n 

^ZtlzX^X^i^hth^o 
[0 0 4 1] tJTi^^y hT — M.2 0 1 I*. ^SW^3t^ir 

:y'^2 o\zmm^^fz.'^\z^m^i^^m^^x\BimmM4 

Lfc:[H]e^g4ii. :l<7)S^gw^7X¥;^^^^;l7fe^ir:/i^ 

2 0T'O^tm^^trj^:;Cfcf;f^:ft|f/-£ttlaIK$itfc^. 
SU^£«W§rn7}?>y hr-A2 0 1 \Z^1^^^^ :i t\z 
<fcoT. S:«3t^-fe>i^2 0$riiil-t-5S«W<^aia@:^ 

0 i(Dmmi^m^\zmmmm^^if. z.<D\Bimmm(r>\B\ 
mmmzx^xhn 0 z t^*^x^ 

[0 0 4 2] ;^v-Y<5^2 0 3li. uyi^y hr — J>^2 0 1 

^^bm^w^^n^^mytmm:^i^i o oi;ijst-t><7:>"e 
Ti3!5. iummmmmi^zm^x&mmmRif&M'^t^ 




Tv^So r<7?;^7>f ^2 0 3 1*. s^mm^i^i 

1 0 0;6^bSJtSlo-C«^^S2 0 0{wS^i-r t h'^m 
[004 3] ^^3£S*^(*^ 1 0 0 ^ 2 0 3 ^31 10 

1 3 OS:^|^Tv^^o r(7:)SJt»«**i 0 on. 124 
1 1 t;H^l$$ix^-7;^^5^Mtcfigp^-r^fi?.l^^^^ 15 0 

E L J: ;5 ^ M CO fi?. 5^ ^ ^^-r ^ :/ "7 ^ :/ 
Kgpi4 0t. S^^EL-eR?.?q$i^/c-^>^^5^M(7:)/^•^ 
-^ofl^S:*«W±(^S»-rsSi^3t^^l 2 0i:. « 
^KW>Sr(S:^^-rS£*S^^i-^l 3 2 ar. r coS«4^/^^^ 1 20 

3 2^^n^^myt:^y'-i^l 3 O tSrffl;tTi^^o 
[0044] mm^^^ 1 5 0 {i. ^BJxtfTKIS^ ^^^^ 

<^3tsii5 3ir. :i(D^mi 5 3^^h^m^titz.m^^ 

f 5:7^^T^ 5 6 r.n?)I1^5fe7ti3fei!i/^^5> 

[004 5] VKgpi 40H. 0!|;t(i. ¥®L*: 

*|-<Dyu— Kl 4 5 A. 14 5Bi:. wn?>7^l^-~Kl 

4 5 A. 14 5 BS:$yfflJaJ9c7:)Ji^tcS-:5V>T7t*aAX.. • 

^iL3:^-r^®rtT-^fi!:$-^6it^&i5^{4i^® 1 4 3 a. 

1 4 3 B t 5r<i;tTV>6o pit&y K 1 4 5 A. 
14 5 Bcoifc^lcj*, Mn?^it^t;6S@«$nfc@«y^^-r 
>-Kl 4 6;6>ia®^iXTV^^o @^:7'^-f >^ K 1 4 6 

— K14 5A, 1 4 5 B(riorS^$n^i 5{::>fco 
Tv^^^ z.(o}i^. Mnsco±#$fiyu— Kl 4 5 
A. 1 4 5 BC0SM4tC>p|^oT^'fl::b. s'{i:*7^^T 

UV-Xl 5 6/&>?3Alt$n^^7fe3tEL<75 9'^. 
$i^:^c®5t3feEL(3o;^SrS#t^ 7-15 1 5r/M.T7<-< 
^/rr^-y^^^-tMx^-Xl 5 2tri^^o MPS{rJ:t7^^$ 
tbfc^Jfe^ELIi. 7<>r:/=3>'y^^^iMx>^Xi 5 2^^ 

Lr-^;^^^/Ui?^i 1 \ \z.^^^i\.^'^y^<7Vi(om'^^ 

« (/'«>5^->^fg^E) PA**5«S^-?ifiSa[T-figPJ^-5, 50 
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r;Jxb#>t^gP*t&I/y7'Y>-Ka5l 4OI±0f^^eK 

#.T'ia«$ttT*D^*? . y7'Y>'Ka5i 4 o(i-^7L>7Mco 

[0 0 4 6] 1 1 1 li. Jbffi(?:> 4 

^-gl5^>twK^p^«g(5i 1 2$r*b. ::co*^p^« 
gBl 1 2 S::frbT-^;^^M;6W;^i^7f;/u^i i i ±{rtS 
l^StLTV^So r(0^;^^7}^/u^l 1 Hi. -^>^i5^M± 
CO/N'^ - $ ti./cffi«T-fo 5 /N"^ - P A 

(754^.L^ (-^;^:^7ir>'>5^— ) l 2 0 co>tlft A 

X Srii^ J: p (w-^ 7. ^M<?5ffiS^*;65pr tg?£«^i: o 

[004 7] v> 1 3 0 WSLi^J\^¥ 132 

^«SbfcStS-7^-XyH 3 1^. rcDSIgy^— T'/H 
3 1 SrX-Y^ffi0 2»:7c:^f^l::^»'^tgJr^i^-r:5X 
Y;^7^-i:;^3iei 3 3i:S:e;tTV^^o ^C0#^. SJ^ 
5fe^»l 2 0<D5tttAXJi. X-YSpffifCia^-rSZ:^ 
f^^-i^[bTV^:5o -r^c^^^. X~Y¥ffifi:. S^Tt^ 
3^1 2 OCO^tWAXirajgK^Jcifc^o S«;^7^-v>l 

3 0 ±<^s«3f^/i-^^ 1 3 2^caB:3S$^^fcS«w^i. s« 
3}^/u>5^l 3 2trJ:oTS^K^§ix5o 
[00 4 8] — v^l 3 0OXY;^f^(D{4gliU 

S«:^7^-v?13 0 mScr- 
://H 3 1) to-X{M<offia5lc{i. ¥M^;6^b^j:'5X^ 
i&^i 3 6 X;05Y:^r^trMe$i^Tv^:5, ^(DX^tb^ 

1 3 6X{;zJ5{fSStwXttU-1f-Ti^fH 3 7X;?0^b 
^ffl 3 7XrtgB<?:^7='-<xiJ^i5'tri:oT§3t$n. X*S 

i^-if-^^ff 1 3 1 y.t^n(o^mm(o^m.^^m}i b 

TX^K^l 3 eXOifiia. -r/.^t?^*«W60Xffig;65 

TV^^;65. S^g^^x— v^l 3 0co + Yffi!Jcoffigpt;i|i5p® 

^;0^?5/.^5Y^t!j^;^|5Y:&f^tcj^^$ixTV>^o ^b 
-C. r(DY^ti3»Sr:frbTYttu-if— T#tf-{;iJ:oT 
±fSirl^1i{wU-CYS^tb^(7?^a:B. -r^^*5*^SSWC0Y 
tefi;6^Ml±J$ti.^o X^^SU^Y#•^i^^n<7:>u-i^*-^ 

^ff<7)^^{iifii: (ffwe) . -r?i*5-b««w<7:)XY*r^cD 

[004 9] S^3t^^ 1 2 0 (T^ftj^fflJgcf^tdiH 

[0 0 5 0] $^J^^a59^i. I — '^—TWy^'fj^iSLn^ 

7 - :;?7 7; m ^ t w i «9 1# b S« W(7) X Y 
f^Sl/Z;^f^<7:)fi!:Bt9fKSr'=e::ii5'-Loo. |gK)S<!:b 
TOS:E:^'7"-->^IEttiSSl 2 1 S-^bTXYJ^f^ — 
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14 



T*«fc t jfe 5 i 5 , j.oftjg^3t^^ 1 2 0 <om^m t 

e*J6/!i5/j:$ixyci^ffi-eBB0J^^3^1 5 07)^^Stt±i$n 
fcHJtJt E L «c i 9 :^ ^ M — P A /»S 

Sl^^^^l 2 0^:^M^T«ffi(C7;*- b uv*;^ hSrM^ 
$i^^::««W±^c^^fe$i^5o 10 
[005 1] £«^/w^^i 3 2 mts^?>mVii: 

-fixcDS^Th/L-^i 3 2 5:, ^^i^mvt^m-r^mmw 

ircoSS^-'uyi 3 2S:«»:K:»tTtfi:V^ 
fiL««imgBicol^lffi^*(wS^v^T, ;^9-Yy2 0 3 20 

yu^^ 1 3 2 »r8Ri||-t-S t r <Da«W3iS1^3t^ 
3Sl 2 0roSf^ffi^ejrE{K$iT-5J:5(-, XY;X7"— 5^ 

^@i 3 3 7imm-^ix^. 
[0052] rcoip /j;«^Sri$o{a:@^^ai^« i 

[0 0 5 3] i63^^e2 0 0tCj;oT. ='—f'y^-<u 
V 1 0 3 IBJ*^ ?> S^SB*«r 10 0 fcS«W>5S«fi;^l $ 30 
*VS„ «Bj^i£S2 0 0(Dn;}?5/ ^r — A2 O 1 lr«:}$$ 
4xTV^5S«W»i. gjt^^y"— v'l 3 O^T-«eill$tv?) 

eUr««&§n5o 'tis, S«W{i, n^Ks/hT— A2 

0 1 [Zii-oX^^ y T2 0 4/0^b^3fe§sa*#:i 0 0 1:: 

^1 oo*T•«8jl$^^^)^4'^::*JV^T, ■a:«<^ffi§g«i 

[ 0 0 5 4 ] StSWJi, njKy hr — A 2 O 1 <D#)Jg|C 40 

ioT, <]ts^t±iSaif;i^it^ttfc?t^-tr>"»h2 oro 
9*>. ^i^^'^^l!flPSH 1 , H 2 »j: 4 o-f bTtant 
f>tlfcS^S|5 2 1 i:S3tgB2 2 iroWSriiig-f-Sc lo 
roS3ta5 2 lSt>'S3tlfB2 2{c:j:-3T, iSiii--5S«w 

2 lSt;5S*g|5 2 2t::J:oT,"S«W(^ffia5fi![a«:8;S 

[005 5] rccii:#, ctKs/ hr — A2 0 1 <^5#i^» 
iW^^itdJE&Cfcai^Vn — ^^2 3*»bUl:^$i^5 



■f-^it?-^, * 'i':^ h{it;5^bn/if hr— A2 0 1 

^g|J2 l^ltJ5§^g|5 2 2 0gag;5:>b#bH-5o 

[005 6] r 5 vx. &mf<o 8 jjsiojsgsB^aep i ~ 

g|5 2 ist/g7tgp2 2(^Ee:fer[^ mmvf<D^W3:fj\iiit 
-iSX^ttir'tS. EI 5 (a) . 

(b) \z^-rx^\z^ mm^ix^mmw-i%m^mx\-t 
^mm-r^mmwcD s ^,«)SB§Btea p i ~ p 8 iza-ti 

[0 0 5 7] 06 SrfflV>t:, tfettlbfc8^0«eB 

ffifiP 1~P 8(DM:^*^P>, S«WW?^*tSrWJb. r 

5fc, ^^•fe:^f-2 o*>f><om*ff-§-{cs<5#, ^msB 

3«sa«W<0 8^ro«Sg6&Broiffi^Sr*«t)5 (.T.'rv^ 
S 1) „ 

[0 0 5 8] g[mgB3i±. 8^<75SegBffiaP 1~P 8 0 
5*>, §i■^9ffiE<0 3;^^sXYMS^^rt3l^■C. -MM 
±{::*5;5-S74^$r¥iJ»f-t-5 C^t^s/'T'S 2) „ 

[0 0 5 9] ^T^-yT'S 2 ir*5V-C, S«Wro«gi5ffiB 

pi~P8<r55t>, p-&5ffi:fto3 4/i»— ii:^s±i-«v^ 

i:*J»f^FtL;t#^, 8^OTSgajffiBP i~P 8(^?5*,. 

^'&5ffi#<^2,^^ Iffit K'g-5ftS(7?2ffl 
^J^tj-ttt^'ttmr ir 2 ^ilSS^^ffii/^-C 2 K^O 

^i^5*>, 2mMnfi.-f^mi.xy'W^^(D^^^\z.m-n> 

^t«»*^i^)Stt;SB3^;lA;^)$^^■rv^^„ 3SmS8 3tt. 2 

[0 0 6 0] 3tLia;!i^:ftM;5^SrWJ$ixfcS^SW<75 
«f'il^ffiBS^*^^)5#)lR^'ov^-C^?^-t-5o ;^X'y7'S3 

ffiS<o^^ffl>'^T2iE^ro^:tb^:ncoft$S::it*, ^(7? 

5JSja<73f ^ffiaSr*«)T, ;i03*;^^aBSr:ftSS«<^> 




( 9 ) 



'^''b&.motir^ (p<.7^s/^S4) „ -r^^it^ib. uric: 

1.3 1. muiiLmP7&tfP8^mi>^h4i:(D^i^ 

So ioT. me.Wii:^L3 i:L4i:;45^i5^Ct}c 
tr, fflg|3{4BP IS.U'P 2(:i±oTffl*^ix-5ii:ML 1 i: 
BP SS-tJ^P 4tc:J;oT}ai;5^ixSii:j^L 2 ti£^L 3 i: 10 
SU'EML4(D«$^**5::i:;i5T-^5o b/c755o 

V^T. ?^;SC2. C3, C4i:ii:oXm^^n^:E.ikJ^ 

[00 6 1]—:^, Xx-y^S 3^ri^V^T. SffiW;*?^ 
gP 1~P 8«)5*j^S:Ew3^*»e5P3<0'f.i>S:**T. 

rwtt, ^"9-^5 3/^,(^m^^-g-i?itA^P>P]<Otp'C^Sr* 

«^3;^<Oi|fl^-&*5-frSrfflV>TR!Sr#;ti- 5 (;^7^y7'S 30 

5) „ 

[0 0 6 2] 8^,<7)ffiSl5fi:BP 1 ~P 5 

ffifiC0 3;^<om^-^*p1i:(i«!gfcfc'5fci6. ^n^ix 

l~P8(73p*>. ^t)-^^ 3,^,OMi^f-^^7-ti-^^#, ffi 
M<D3j^(Om^'^t>-^lt4 8mOh^tclt>^ 4 8il!50 
P3ro't''ij>M^Sr#5r t*5-C#5<, -^rLT. C<^4 8ii 

<D/v=f-^ im'oiK^) -^^t'jy^ (^y^>-7"-->g 
i)m^$tix\>^xh. ^<o^m.'^t^j:^u^(Dmm^ 

[0 0 6 3] / ly'^^^-^^V y^m(D!l^^M.t'>h^m 
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[0 0 6 41 ;^7^S'7°S 2^C:t3V^T. 

Ero3^AS-it:i^±fw^5*i^iri4, -S-r. r<03^t? 

^-fe>-t^2 0<7?iajiJ:^fBi) tr*|-b-C, if(73< ?3V^'ffl^^T 

[006 5] r<7?i:#. P!9-^5ffiM<73 3,^;i5-ii[|S± 
l:i=tSi:V^^ r Ei8 (;i*-t-<}: 5 ^Jx.tf, «tl5 
^EPl^ P2, P3 (fc5V^{aP4, P5, P6) 
-mMk±\zmu^. :i(r)mmTimmw<o^Ws^^\zMVX 

:^7-v^S4 X'^ Vtc i 5 ife. 'f'Cj'&m.O S:*:46 5 

Ete^-^SfcfeJ;::. ::«?3S«WSrIlIfe^«4tc:asit-f-5 
(:x7^s/7's8) o 

[0 0 6 6] lHJteSB4{;ijg$nfcSSW(±, -Kfi^iltti 
SBi l^43»tSSSjil:^|6i (Y^:^^) izMLxm^-^X 

(Z(Om^. 4 5* ) i^tcEte^ixS (^7^ 

S'T'S 9) „ 

[006 7] IIlte3^B4lC±o-rg»f^W^SffttlHie$ 
ixfcS«WI±. nji?-;/ KT— -^2 0 1 IrSE^nS (^x 
S'T'S 1 0) „ 

[0 0 6 8]S®W(4, n;K-;y hr— A2 0 1 

±oT. s«wimB^taigBico&^a5 2 1 ts^tas 

2 2 i:(73WS:iiiii-5, RB^^ffi^B 1 li. *ffiWW8 
;^W«Sg|5^aSP 1~P 8OTMS!Srff««lffii-5 C^xtx 
1 1) „ ;^T^i/>^s 1 1 trjoV^rSS&EfiiBP i ~p 

[0 0 6 9] r5UT. S«W(DJ^*^<iS3JLST-fc 5**^1 

2) o »i±ia5 3(^©i±j3g*i4fflffl)ge9tc:i2iai$tv5o 

UT, r<7>cf.ij.^2:BOtra<5l>-CS53tiSfi**ti:i 0 0<D 

^tft^y' — 'Jl 3 Olzn-t^^m-^i:'-^ iyDTy-^?t 

(4. iSil^^B2 0 0St/^7'f ^2 0 3/.C^:cD£^Sa — 
^^^^r±^), 8S^^B*ft:i 0 OfDSSjt^^T'— v?l 3 0 

±^c:fS;^ti^^^fcS;K*>'^^5^l 3 2\zm^^ti^^ -^rb 

B3tysfi*(^ 1 14. mmyf(ommzit^ztzm^i&m 

[0 0 7 0] rroi^fC. S«W<DJg*»i/4S. AMfcSV^ 
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mit^'&vxntJix?), 

[00 7 1] S«WOJi?^>t(75WJSt/'=f'L-&eO 
(^^ttldli. g:7tg|5 2 lSt;«S:3fca5 2 2 ib 5 :*^-fe 

SSWd^fi-S LT^T*^^^^o 

10 0 7 2] 2feti. *«l^rofit«1^aiS«W^2|lig?^ 
liJj:ov^-CE9. 01 0, 11. 1 2-£r#fi8Ljfc>asf>Bi 

BJ-fSo ll2*J£jl^fiirMi7S{i«^tm^«i 0(4. « 

«ws:[Hite$-arsti]te®«i li. z.<o^mmmi nz 

^) 3 0 t Sr{ixTV>5, 20 

10 0 7 31 jsummm 1 1 s«w<D5pffi4>,i>/i if, 

fc<^-efc5. r<^5|llte^gl itt. E9Jr^-t-J;5»-. 

lHlteffl^-i5' 1 4 0 frtt 1 4 1 LT[H]ifeSffi{r^«F 

$ixTV^-57^— :/yH 4 2 (H^ffi^— ^ l 4 0 frS 
iSa$tt:iroiHlteffl*— 1 4 oro|iltefil::/S:i:T3i>'=i 

— ^/'/</U;^S:^^-t-53iV3 — y 1 4 3 i:. COJaiva 
— ^1 4 3*=>bm;'3$ti.-5J^>'='— 
•r-5*!?>'^ 1 4 4 t 4r1ixLTV^S„ $ bJ-. 
1 4 2 Srii!$:fy|6lfrjgHji$i3rSfc*!)WJ;Ttbffl^-^ 1 30 
4 5t, Z.iD^Tmm'e-^ 1 4 5\ZW^:^iXtL^=":? 

1 4 6 t^m^Xr^^^o D/A^ 

tftasi 4 7^^vxmmn9Ri/ntii^3o\zmm^ix 

T*3!J. ftiJ«JfB9H, D/A^lftgBl 4 7Sr^bTI5]*s 
14 0 tc-r— 1 4 2 SrS^S-^^ J: 5 Jg^ 

it^<:7'^^ 1 4 4i:ifi-i.x^<>>'hmtvx. mtaus 

0^rJtf5^^•5 J:5»-!fcoTV>5o 7=— ^/H 4 2 willte 

» (M;tli3 6 0° ) (4. iHlteffl^-^ 1 4 Olcil:^^ 

= — 1 4 3 /5^^C03i:^=i— ^x^/u;;^^:;* iJ^V 40 
h-r^ r i i- J; oT** bn^So 

[0 0 7 41 -ferViM 3 {4, UlteSB 1 HCJioTIUte 

1 3 1 tSTtSB 1 3 2 i Sr^f^TV^•5o ^<Dl&^U 1 3 

1 ts^SB 1 3 2 t(omizi-im^w(oi^u^m.7i^mm$ 

tm:o\z^m.^iXXiS^. a«WI4rroft^gBl 3 1 

tS3tsi5i 3 2 t<^r^TlHIte"5rtglc®^tb^^rv^5o s 

?tg51 3 l;4^b<73S3t3tl4, S«W(73|H]tel;i#oTSJt 
851 3 2{zMLXm^Xn^^^n^X ^\zfj:<iX\>^ 
5. *7t. S^tSBl 3 2{4CCD-tVthtCioT«!j58;$ 50 
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n-Ciot). §:^Sa5 1 3 2</?tll;^{t-^t4A/D^^ail 3 
3 S::^^LT©£±ig|5 3 Olrj^fj^^i pl^T^CoTV^S. 

[00751 r<^i5 ^£«^ife<^i«ofeS^^^ffi^« lOiZ 

[0 0 7 6] m^mW 200C0n/}<'>hr — i.201 
14, ^ — ^ • ■t'^d -i'^<l 0 3fe-5VS4. 5^-^>-/-?2 0 

4/)^b^miikmmui o^xmi&w^kmmv. &mikm 

^mi o\zmnhnx\,^'i>T—-:fjui 4 2t::4feS-t--5 

(:^v"s/-7°s s 1 ) „ 

[00 7 7] a«W*«:j$ UycT^-yyU 1 4 2 i4. 
m'^—f 1 4 Ol^:J;o-Cffi3t<o(Hltea*-elHlte$^^2.„ 

^■LT. -fe^/lM 3<D5-^S^Sl51 3 2*^bl4. StgW 

WSriSri^Lirci-T"— ZZ/H 4 2{4(5J?3 6 0° fe.5V^I43 
6 0' £Jl±[Hlfe-f-5J;5»rH;^$ixT*5?). S3feglJl 3 
2/el^t,(7^ffi^tt^::l^lrm;^)$^^. M;t(4l2ll0 

(b) , El 11 (b) {zmT^o^mmm^-iriati-t^ 

(^T^yZT'SS 2) „ w(73Ell O (b) . lai 1 (b) 

\z^-i-y9y\^. mmw<ommM {^^.-^^i-tr-fk) tS: 
3 2(Dmt)m^-t(Dmm^^-r^xhox. m^A 
i^^Mimfk. mm^^yt^i 3 2<Dmt]m^i:^Lx\i^ 

5. ^LT. SffiWSrJa{?3 6 O* igteS-frfev'-T'-'i' 
1 4 2l4IllteSrf|tJh$ix5 (:^-7^y 7*8 S 3) „ 
[00 78] iSkV^T-. gTfeSB 1 3 2 c^ttJ;^l^t^^c:S-^v^ 

14. S®WS:fi{S3 6 0* EteS-liroo-fevIM 3-e;i 

T, 4®M<0^igi^^;6S*54i^J^J4r(DSffiW;iS^S{ 
StST'fcSi. «V^*g•^;l^4C<^*«W;JS^M««■C-fe 

[00 7 9] »«W^5:^ISJ*«T-fo5 i: WJ^ixfc^ 
-g". S«M^PSf:*5»t5 4®B'f<o:FjSi^^<»>^:tt-eti,(0 
ffiBSr**^ (;^X5'VSS5) „ -r^ii5*>. miofr 

1 ~d 4lClSS-rSg|5:9-»-*3V^T»4. S3teB13 1?)^b 
<^S3tJtdSS«WfcJgJtSixT^3fegBl 3 2*T^U 
^ = ^?-c73a3;^fiSi4l2! 1 0 (b) iz^-rxo\z&T 

[00 80] la 1 0 iZTjk-tX 0 ic. :ftMoS«W<OlH]te 
:^|f4Jii^3— ^^'1 4 3CJ;oTl^im'5I|g-eS>i9. 

~d 4 ^:W^■4^-e^^<DggBSR 1 ~R4(4. El 1 0 (b) 
ic^-Ti^l-. -feviM 3(73ttl;^ft-§-w^ai^.^7>»e>1^ 
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1 3 (o&Mi 1 3 1 sr/s^gi5 1 3 2 li, mm-r^bm^ 
(0 0 8 1] ^\^X'. %hf^^tzT-mm!^(o Amm(D 0 

■ftEo3g^cDfira;4.t>:g^S^Wc^^'-^L^ffie^5}^ 

•L^ffilSISr^ftS (::^X5'::^S S 6) « 
[0 0 8 2] 4^fe-5fitfHt«*='?><£#W3 

-&t3-frro3^{c:*3»t5P3w4''L>^»m-r5, ^LT, -f: 
(^Xi'T'S S 7) , 

[0 0 8 31 r<73:ftS£ffiWC04>'i>M«S:*i6-5 

\zmv. mmvitiiM.<o3^<Di<Lm:i:m\'^x^f^B^m 

[0 0 8 4] -fj. £*gW;45AMS«T-*3 5i:WJ$n 
i*S*SW(rig5t^n-f. Ufc/45oT§7t$l5 1 3 2/4^bttS 40 

;^i$n-5{t-§-cc^=:5'— (ttliiai 1 (b) {c^i-J; 9 

[0 0 8 5] -frLT. r (7) 8 .^Wf'— ^';ii^t>ftg(7? 3 .-^ 
SrttffiL. r«D3^(7^^^S^Srii5^wt"'L^M^Sr^^±5 
L, r^^S^3^LS»«w<D4''L^^iS:eoi:•f-^)"(;^7^s/7°s 50 
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S 9) o 

[0 0 8 6] ^cOt#. 8&(DT'—-$'(D^ii,BM<0 3j^ 

tt«W3,fe»ffl^-^i5-tirl±4 Sjit) ir/i^o ^LT. ^ 
ROtfi'L^ffi«$r4 8iH?**, :ico 4 8 ii (? (T^^i^Olffi:^ 
S 1 0) o 

1) o 

[0088] rOTJ:9fc. *«w<7)SSgB&Bf-*|-JS: ur 

?) r>)»«WWffigBfi£BS:eiaj-rS r t tT-t -5. 

[008 9] ^^mizm^mmwt u-cia. afft^^ffl 

[0 0 9 0] ^3tSBt LTti, -T;^^Mi:S;EWi:^ 

[0 0 9 1 ] m^^mtDmrnt lti*. ±fEf^s«^-r 

^*iF (CCD) fc5V^ll-^;=^^'M;^j:ifSr§Sjfr5fc«) 

[00 9 2] flgP^^^S 150 <D^m 1 5 3 t LT. tK 
«87>'7'*^b«4-t-SWi6a (gi^ (4 3 6nm) . 

(404. 7nm) . ii^ (365nm) ) , KrF^ 
dr->-^U— if (2 4 8 nm) Xm-^M^Bti: t'CO^ 

h (L a B6 ) . ^ )V (T a) ^fflV^ 

[00 9 3] 1 2 oro^&^ii. i^/J^3^o;^^/i 

[0 0 9 4] ^fc. S:^3t^^l 2 0i:LTI*, ^^'y 
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«T-^;45iii§i-53t^ttKS^®{e:-t- -5 ^ t l*v^ 5 
10 0 9 5] &««IUlffl<01:f-A<05feKg|J^>Sr, 

SBO;tf^cDi£A. E;^^S:$iJ^-rSi pirbTtjiv^ 

10-105241 -^<2Sj5ffi^tC:B§S^$nTV>5o 
[0 0 9 6] S^t^^T^— v^-^-^^^'^^X— v>fry 

tjiv^ 20 
[0 0 9 7] v?<D|gtb^Si: u-cqzs^-;5'*ffl 

I 0 0 9 8 1 u~1f-Tg(sffffl«o#RS^ (BJt 

[0 0 9 9] ^^^7^-5^<^^l!iie:J;9^^i-5S;^ 

Ji. iRflB^S- 1 6 6 4 7 5-§-^«»C|E«fe$*tTl>5 J: 

[0100] i^iZJ^^IbtrJ; !5«^-t-5R:^ 

ii. !|tB8¥8-3 3 0 2 2 4-^<2f!ai-fEf4$ixTV^5J; 

[0101] «±(73j;9(r. *:P*lfe?i^«<^^3tiSB 

So mt> ^stis-r 5 7t*ir, :L(Dm^±x<D 
mmai. ^m^^mc-^\'^x\ii/t^^n&t:m^i-^ 



b-c«o#aift«^s?ii^$n-5o 
ixfci' y — ^'/w— 5 <i: ;!>5S* bv\ 

[01021 ^m^'f^U :^\^. 013 lC;T^:-t-i 5 
T^/W^wlSffi • ^4«B^t^-5^^f 5:^7"-;/7°5 0 1 . cico 
^tf;^-r 2/7°tra-:5v>fc-=5'^i'iSrSl}^'p-r5;^7'5'r5 0 

-^^) S:5l!it-f-5;^7"y7'5 0 3, *flx6b3tlll6?^<iw 

*!3iS;^7^s/7'5 0 4, 7='-'M;^ia;^2:T;^xi/^ (;5^-r 

tp) 5 0 5, «l3t;^7^s'r5 0 6^SriST®}it$tl.5. 
[0 10 3] 

(1) ^^LSfc5v^li:ftS^5SftbTv^s 

ro3StUJi^«bTfT*3nSo bfc;iSoT, g|)fe;^7^'->' 

ir^ffsfitB-g-^tj-yrt, '>7^v^•fev^^^T-^«br^Sf? 

(2) w§L(r>i^^<K>m%mxj^^^^m.<Dii^m^\±. ist% 

U^rj'St^m^hfi^^^-^^-^^m^^xmoix^, -t 

X. ■eB«imxsir*jv>T=f5j£ifw«*^p5jJt-r5w 
[iaffi<^fs*/^^0jj 

[@ 1 1 *«BJcDffiB«milgBSr<(t^fc8l?t$IB<^-* 

[121 2 J *^0Jwfi:B^til3SB<??» 1 ««ft?i^«iSr^ii» 
^mxh^o 

[0 4] ^^i£fi*<^^tft0^-r57ts6<73«^ie;i2i-c'fc5„ 
[1215] m^i^w^'}^^mir^^i\,^ti(D&i&<D^n'^m. 
^^m-r^m=f-^^m-ri>mxh^, 

[0 6] *|g?grota:fiMtli:^jfe<^mi^Jtefl^«8«:sftBJ-t- 
[1217] »«wtt^'Dfi:»<o^tii:*)£^|jiBj-f 5;t>!)rol2l 
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m9] ^^m(D&miktiimm<Dm2mmmm^^-rm 13 

^El-<?fc5o 2 1 

tia 1 1 J m2|^Jfe^^l::*5tt53tLMS«<734''il^ffi:go i o o 

«iai*j*S:!ftl^i-5fc*(7?ST**>5o 13 0 

IHl 2] *^iq<^5^«^[±i;^fe(^^2^1fe?^^SrIftW A 
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